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(57) Abstract 

A CDMA communication system transmitting/receiving control information during a voice and/or data communication service by 
using a dedicated control channel. A message frame length for the control information is variable according to an amount of the control 
information. The CDMA communication system includes a base station device and a terminal device. The base station device has a 
forward pilot channel generator (105) for generating a pilot signal, a forward dedicated control channel generator (103) for generating a 
control message for a forward dedicated control channel, a forward fundamental channel generator (1 1 1) for generating a voice signal, and 
a forward supplemental channel generator (113) for generating packet data. The terminal device has a terminal device including, a reverse 
dedicated control channel generator (153) for generating a control message for a reverse dedicated control channel, a reverse pilot channel 
generator (155) for generating a pilot signal by adding a power control signal to the pilot signal, a. reverse fundamental channel generator 
(159) for generating a voice signal, and a reverse supplemental channel generator (161) for generating packet data. 
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CHANNEL COMMUNICATION DEVICE AND METHOD FOR CDMA 

COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 The present invention relates to a transmitting/receiving device and method 

for a CDMA communication system, and in particular, to a device and method for 
performing voice and data communication by employing a dedicated control 
channel. 

2. Description of the Related Art 

1 0 A CDMA (Code Division Multiple Access) mobile communication system 

has been developed from an existing mobile communication Standard which mainly 
provides voice communication to the IMX*2000 (International Mobile 
Telecomrnunication-2000) Standard which can provide not only the voice 
communication but also high speed packet data communication. A mobile 

15 communication system, employing the IMT-2000 Standard, can provide voice, 
moving picture, andlhterhet search services of high quality. The CDMA mobile 
communication system has communication links between a base station and 
terminals, and the communication links are divided into a forward link from the 
base station to the terminal arid a reverse link from the terminal to the base station. 

20 The conventional CDMA communication system, though suitable for the 
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voice communication, is unsuitable for the data communication which requires the 
high speed data transmission and the voice communication of high quality. In order 
to provide various multimedia services such as the data communication and the 
voice communication of high quality in additiohto the normal voice communication 
5 service;' the CDMA mobile communication system should employ the 
communication channels for servicing the voice and the data so as to allocate the 
channels "flexibly at the user's request.' " - r ' •'- % " J ' ' : 

When the traffic channel is divided into the fundamental channel and the 
supplemental channel forme data communication service, the fundamental channel 
1 0 should be held consistently to transmit control information, even in the state that the 
base station is not in : comnrnnicatioii t with'tlfe mobile station (i.e., terminal). 
Accordifigly,"'me -conventional "CDMA, mobile communication system may waste 
the communication channels, thereby causing the dissipation of the radio capacity. 

Further, trie conventional CDMA mobile communication system transmits 
^15 the control message in a fixed frame size. Thus, although the system has the less 
amount of the transmission data for the control message, it should transmit the data 
in the fixed frame size, resulting in a lowering of the throughput. 

: In addition, the conventional '■■'CDMA mobile communication system 
transmits reverse power control bits through the forward ^fundamental channel. 
20 ' Hence, even though the system has no user datato transmit through the fundamental 
channel, it should maintain the fundamental channel for the reverse power control, 
which deteriorates the communication quality. 

In the conventional CDMA mobile communication system, a reverse link 
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transmitter, consists of a pilot channel, a fundamental channel, a supplemental 
channel and a control channel., A control channel generator. in the conventional 
CDMA mobile communication system uses only 10 bits per 20ms ftame as input 
bits and inserts the power qoi#rpl bit thereto at a specified time point. In this case, 
5 the amount of the message is.tpo ^ small for the effective control. Besides, since the 
power control bit is transmitted, through the cpntrol channel, the system should 
maintain the control channel for the power cpntrol even in case the system has no 
control message to transmit. 

SUMMARY OF THE INVENTION 

10 It is therefore an.object of the present invention to prpvide a ypice and data 

transmission/reception device and^ethpd for a CDMA con>munication system.. 

It is another object of the present invention to provide a device and method 
for transmitting/receiviiig - control, information during voice and data 
transmission/reception f by using a dedicated control channel in a CDMA 
15 communication system.. , ; ,v v , , . :^ * 

It is still another object of the present invention to provide a device and 
method for transmitting/receiving contrpL information during voice and data 
, transmission/reception by using a dedicated cpntrol channel, wherein a message 
frame has a structure variable according to the amount of transmission/reception 
20 information. . . 

It is further still another object of the present invention to provide a CDMA 
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communicafiom system for transmitting a'" signaling message and a control 
information message by using channels that'are hot occupied. 

• 1, is' yet another object of the present invention to provide- a CDMA 
communication system in which a reverse transmission device inserts a power 
5 co „ tro , S ignalintoa P ilotchann^ 

control channel. 

To achieve- the above objects, present invention provides i CDMA 
•■ commumcation system including a base station device and a terminal devke. The 
base station device has a forward pilot channel generator for generating a p.lot 
,0 stgnal. a forward- dedicated control chanhefgeneratbr for generating a control 
message for a forward dedicated control channel, a forward fundamental channel 
generator for generating a voice signal; and a forward supplemental channel 
generator for generating packet data. The terminal device has a terminal devtce 
including, a reverse dedicated control channel generator for generating a control 
15 message for a teverse dedicated control channel, a reverse pilot channel generator 
for generating a pilot signal by adding a power control signal to the pilot signal, a 
- ■ reverse fundamental channel genejatdrfor generating a vdice signal, and a reverse 
supplemental channel generator for generating packet data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Theaboveandomerobjects,feamresandadvantagesofthepresentinvention 

will become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings in which: 

diagram of a transmtnng/receiving device for a CDMA 
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communication system according to an embodiment of the present invention; 

FIGS. 2 A and 2B are detailed block diagrams of a forward dedicated channel 
generator ( 1 03) of FIG. 1 ; 

FIGS. 3 A and 3B are detailed block diagrams of a reverse dedicated channel 
5 generator (153) of FIG.-.l; - ; v . ? . , 

FIGS. 4A to 4C.a^e detailed block diagrams of a forward fundamental 
channel generator ( 1 1 1 ) of FIG. 1 ; 

FIG . 5 is a diagram illustrating the structure of a spreader (119 and 1 67) for 
spreading transmission signals output. from respective channel generators; 
10 FIGS. 6 A and 6B. are, detailed. block diagrams of a reverse fundamental 

channel generator (159) of pIQ v l; , . ... - > , ^ . : ; 

FIG. 7 is a detailed t ]3lock diagram of a forward supplemental channel ; 
, generator (113) of FIG. 1; : ^ fp r ; :r ^ ^ , : . s \ : , ,/ 

FIG. 8 is a detailed block diagram qf a reverse, supplemental channel 
15 generator (161) of pIG. l; _ ; r ■ fv ^ oc. - - f . .. 

FIGS. 9 A to 9C are detailed ,block, diagrams, of, a -forward pilot channel 
generator (105) v a forward sync channel generator (107), and r a forward paging 
channel generator (109) of FIG. l^resppptjvely; , ,^ - \ * v 

FIG. 10A is a detailed. block diagram of a reverse pilot chanjiel generator 
20 (155) of FIG. 1; . . # . . , - ~. 

FIG. 1 0B is a diagram illustrating the structure of a message frame for 
explaining how to insert the control .bits into the pilot channel; 

FI GS . 1 1 A and 1 1 B are detailed block diagrams of a reverse access channel 
generator (157) of FIG. 1; 
25 FIG . 1 1 C is a diagram illustrating a spreader for spreading the access channel 

signal; 

FIG. 12 is a diagram illustrating a spreader for spreading the transmission 
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signals output from the respective reverse channel generators; 

FIG. 1 3 is a diagram illustrating a spreader for orthogonally modulating and 
spreading the signals output from the respective reverse channel generators; 

FIGS. 14A to 14C are diagrams illustrating the structures of the messages 
5 transmitted through the fundamental channel, the v supplemental channel and the 
: access -channel; respectively;' ^ ' < - - 

FIGS. 15A and 15B are diagrams illustrating the structures of first and 
second control messages transmitted through the dedicated control channel, 

1 Respectively; : J ? J ' * ' 

10 r FIGSVl6A and 16B are flow charts illustrating the procedure for performing 

the normal voice communication in the GDMA communication system; 

FIGS. 1 7 A arid 1 7B are flow charts illustrating the procedure for performing 
the high quality voice communication 1 in the GDMA 'communication system; 

FIGS. 1 8 A arid 1 SB are flow charts illustrating the proceduf e for performing 
1 5 the data communication in the CDMA communication system according to a first 
embodiment of the present invention; 

FIGS. 19A and 19B are flow charts illustrating the procedure fdr performing 
the data communication in the CDMA communication system according to a second 
eiftibbdimeiit of the present invention; 
20 : FIGS. 20A arid 20B are flow charts illustrating the procedure for performing 
the voice and packet data communication in the GDMA communication system 
according to a first embodiment of the present invention; 

FIG S . 2 1 A and 2 1 B are flow charts illustrating the procedure for performing 
: the voice arid packet data communication in the CDMA communication system 
25 according to a second embodiment of the present invention; and 

FIGS. 22A and 22B are flow charts illustrating the voice and packet data 
communication in the CDMA communication system according to a third 
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embodiment of the present invention. . ' , 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will be made j to the preferred embodiments of the present 
invention with reference to the accompanying drawings, in which the like reference 
5 numerals denote the like elements. „ , . .,. 

In the following description, numerous specific details such as the frame 
length, the coding rate, and the number of the data bits and the symbols output from 
the respective channel , generatprs are f set forth to t provide, a more thorough 
understanding of the present invention. It will be apparent, however, to one skilled 
1 0 in the art that the present invention Jnay be practiced without these specific details. 
In ether instances, well f knpw : functipns or constructions have not been described 
so as not to obscure the present mventipn. i; , 

Throughout the specification, a term "control message " refers to a message 
transmitted through a dedicated control channel, and the messages which can be 
15 transmitted through the dedicated control channel may, include various, control 

( messages (L3 signaling) used in the RLP (Radio Link Protocol) frame or the IS-95B 

v. 

Standard, and theJylAC (MediunTt Access Control) message which is a packet data 
service control message for allocating- and releasing the supplemental channel. 

- . Furthermore, a term " dedicated channel " used in the specification refers to 
20 an exclusive channel allocated for the communication between the base station and 
the terminal, and is the antonym of the common channel. In the present invention, 
the dedicated channel includes the dedicated control channel, the supplemental 
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channel, the fundamental channel, and the reverse pilot channel. That is, the forward 
dedicated channel* is a combination of all the physical channels for transmitting 
information from the base station to the terminal, and includes the forward 
[i fundamental channel, the forward supplemental channel and the forward dedicated 
5 control channel. In addition, the reversb dedibiated channel is a combination of all 
the physical channels for transmitting information from the terminal to the base 
station, and includes the reverse supplemental channel; the reverse fundamental 
channel , the reverse dedicated ednfrol ctaririel and the reverse pilot channel. 

FIG. 1- illustrates a t^ device for a CDMA 

10 communication system according to an embodiment of the present invention, in 
which the respective channels and t^ coirespbnding chanri transmission/reception 
devices are shown in 1 the light 

f First, as to the structure' of the base station, a controller 101 enables and 

disables the respective channel generators of the base station, manages physical 
15 layer messages ' IransmittecyreCeived m the base station, and interchanges the 
messages with ari upper layer entity. A pilot channel generator 105; a sync channel 
: generator '1 "07, a paging channel generator 109 constitute a device for generating 
- common channel information used m common by the users in single or plural cells. 
1 A dedicated control channel generator 103, a fundamental channel generator 111, 
20 and a supplemental channel generator 113 constitute a device for generating the 
' dedicated channel information which is allocated differently for every user. 

The dedicated control channel generator 103 processes various control 
messages to be transmitted through the forward dedicated control channel (DCCH) 
and transmits the processed control messages to the terminal. In operation, the 
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messages transmitted through thp forward dedicated control channel are composed 
of varius control messages (L3 signaling); used in the RLP frame or the IS-95B 
Standard, and the MAC message which is the packet data service control message 
for allocating and releasing the supplemental channel, ^hen the supplemental 

5 channel is not in use, the power, control signal can be transmitted through the 
/ dedicated control channels In such a case, the power control signal may be included 
in the control message. Further, the data rate to be used by the base station and the 
supplemental channel is. negotiated in the forward dedicated control channel. The 
forward dedicated control channel generator 103 also outputs a command to change 

1 0 an orthogonal code when the orthogonal code is used in the supplemental channel. 

The dedicated control channel generator 103 spreads the r dedicated control 
channel by allocating to the forward dedicated control channel a unused one of the 
orthogonal codes which are not allocated to the pilot channel generator 105, the 
sync channel generator 107 and , the paging chaimeL, generator 109. When 

1 5 transmitting the control message through the forward link Jby adding the control 
message to the fundamental channel, the transmission delay occurs too serious for 
the high speed packet data communication, and the quality of the fundamental 
channel is also lowered. However, by allocating. thq dedicated control channel to the 
forward link for using the MAC . message, the system : according to the present 

20 invention can ( provide the £ high speed packet data service, thereby increasing the 
data reception quality of the fundamental channel and the supplemental channel. 
The RLP .frame can provide a service for transmitting octet stream. The RLP can 
be divided into the transparent RLP and the non-transparent RLP. The transparent 
RLP, though it does not re-transmit the erroneously transmitted frame, notifies the 

25 time and position of the erroneously transmitted frame to the upper layer entity. The 
non-transparent RLP provides an error correction method. 
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The pilot channel generator 105 processes information to be transmitted 
through the forward pilot channel and transmits the processed information to the 
terminal. The forward pilot channel transmits the logic signals of all "0"s or all 
" 1 "s. Here, it is assumed that the pilot channel outputs the logic signals of all "0"s. 
5 The pilot channel signal enables the terminal to perform the fast initial acquisition 
for the new multi-path and the channel estimation. The pilot channel generator 105 
spreads the pilot channel signal by allocating a specified orthogonal code to the 
pilot channel. ,! * ; ; ' ^ ! - > 1 **.- "■ . ; 

The sync channel generator 107 processes information to be transmitted 
1 0 through the forvvard sync channel and transmits the processed information to the 
terminal. The information frafositiitted through the sync channel allows the terminals 
in the same cell to perform time synchronization arid frame synchronization. The 
sync channel generator 107 spreads the sync channel information by allocating a 
specific orthogonal code to the forward sync channel. 

1 5 The paging channel gen eratbr i 09 processes information to be transmitted 

through the forward paging chahnel arid tran&mits the processed information to the 
" terminal ; The information transmitted through the paging channel includes all the 
information required before; establishment of tlie communication channel. The 
piaging channel generator 109 spreads the forward paging channel signal by 

20 allocating one of the predetermined orthogonal codes to the forward paging channel. 

The fundamental channel generator 111 processes information to be 
transmitted through the forward fundamental channel and transmits the processed 
information to the terminal. The information transmitted through the forward 
fundamental channel is normally the voice signal. Further, the information 
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transmitted through the. forward fundamental channel may include the various 
control messages (L3 signaling) used in the IS.-95B Standard and the power control 
signal in addition to the voice signal. Moreover, the signal transmitted through the 
forward fundamental channel may include ; the RLP frame, and the MAC message, 
5 in case of necessity. , > . iV * . v - 

The fundamental channeKhas.the data rate of 9.6Kbps or 14.4Kbps. As 
occasion demands, the fundamental channel may have a variable, rate which are 
4.8Kbps or 7.2Kbps for Date, 2.4Kbps or 3.6Kbps for 1/4 rate, and 1.2Kbps or 
1 .8Kbps for l/8 ; rate. In this case, it, is necessary that the receiver can detect the 
10 variation of the data rate. The forward fundamental channel generator 1 11 spreads v y 
the fundamental channel signal by allocating to the.fundamental channel a unused ^- 
one of the orthogonal codes which arenot allocated to the pilot channel generator 
1 .05, the sync channel generator 107 and the paging channel generator 109. 

The supplemental channel generator 113 processes information to be * 
1 5 transmitted through the forward supplemental channel and transmits the processed 
information to the terminal. .The info 

supplemental channel includes. Jhe RLP .frame and . the, packet data. , The 
supplemental channel generator 1 13Jias the, data rate of over 9.6Kbps. The 
supplemental channel generator 1 13 has a.scheduled rate at whichthe.base station 

20 negotiates^with thetern^nal to communicate with each other at the data rate that the 
base station determined. The forward supplemental channel generator 113 spreads 
the supplemental channel signal by allocating to the supplemental channel a unused 
one of the orthogonal codes which are not allocated,to the supplemental channel 
generator 1 1 3 , the pilot channel generator 1 05 , the sync channel generator 1 07 and 

25 the paging channel generator 109. Here, the fundamental channel and the 
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supplemental channel are the traffic channels. 

A summer 11 5 sums the I channel (in-pHase channel) transmission signals 
output from the dedicated control channel generator 103, the fundamental channel 
generator 111 and the supplemental channel generator 1 13 and the transmission 
5 signals output from the pilot channel generator 1 05, the sync channel generator 1 07 
; and the paging channel generator 109: A summer 117 sums the Q channel 
(quadrature-phase channel) transmission Signals ; output from the dedicated control 
channel generator 103 , the fundamental channel generator 1 11 and the supplemental 
channel generator 11 3 . A spreader 1 1 9 spreads the transmission signals' output from 
0 the summers 115 and 1 17 ! by n^tiplymg the transmission signals by the spread 
sequence. The spread signals are ' up-converted : to the radio frequency and 
transmitted to the : t6rrhin^l. 'X' receiver 1 2 1 converts the respective channel signals 
received from the terminal through the reverse link to the baseband signal and 
d6spreads ] the converted channel sigtialS' by multiplying them by the spread 
1 5 sequence. FIG. 1 has omitted the detailed structure of the reverse channel receivers. 

'"" 1 Next, as to the structure of the terminal, a controller 151 enables and disables 
the Operations of the respective channel generatots of the terminal, processes the 
physical 1 ay er message transmitted/received in the terminal and interchanges the 
message with the upper layer entity. 

20 A dedicated control channel generator 153 processes various messages to be 

transmitted through the reverse dedicated control channel and transmits the 
processed messages to the base station. In operation, the messages transmitted 
through the reverse dedicated control channel are composed of various control 
messages (L3 signaling) used in the IS-95B Standard or the RLP frame, and the 



WO 99/50977 



-13- 



PCT/KR99/00155 



MAC message having a control , message for allocating and releasing the 
supplemental channel. Since the power control signal is transmitted by being 
inserted into the pilot channel^ the, reverse dedicated control channel does not 
transmit the power control signal. . : . 

5 Further, the reverse dedicated cpntroi channel generator 153 transmits a 

control message for negotiating the data rate to.be used in the supplemental channel 
with the base station. The reverse dedicated, poutrol channel generator 153 spreads 
the signals by using the^ predetermined orthogonal code allocated to the respective 
channels for classifying reverse link, channels f Here, since the orthogonal ppde is 

10 used for classifying the channels., A^de^iQa^d cqntrol channel, the pilot channel, 
: the access channel, the fundamental channel and the supplemental channel use the 
.different orthogonal codes, respectively, . All..the : us.ers.shOTe 'the same orthogonal 
codes for the same channels. F^r. example, the users distinguish the dedicated 
control channel by .using the s^e orfhogpnai code allocated for the reverse 

1 5 dedicated control channel. ; i . , . n . . t . ... . 

The reverse, dedicated control pbannel generator 153 transmits the control 
message at the fixed data rate of ,9.6Kbps. Conventionally, tl^e control message is 
transmitted by only 10 bits per 20ms frame. However, in the embodiment of the 
present invention, the control information can be transmitted by over 163 bits per 

20 20ms frame or by over 24 bits per 5ms frame, thus allowing the effective control. 
By fixing the data rate t of the reverse dedicated control channel generator 153. to 
9.6Kbps, the performance deterioration due to the determination of the data rate is 
; prevented and the system does not need the data rate determination circuit, so that 
the receiver may be simplified. Further, having the same data rate as the 

25 fundamental data rate 9.6Kbps of the voice signal, the dedicated control channel 
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generator 153 can maintain the same service area (i.e., coverage) as that of the 
normal voice service. * - i \ 

The pilot channel generator 1 55 processes information to be transmitted 
through the reverse pilot channel r aLhd transmits the processed information to the 
5 base station. Like the forward pilot channel signal, the reverse pilot channel signal 
serves to enable the fast initial acquisition and the channel estimation for the new 
multi-path . In addition, it transmits the reverse power control information by adding 
f the power control signal to the pilot signal at a specified time. In the reverse link, 
the power control signal is : inserted' into the pilot channel, so that there is no need 
1 0 to allocate the other channels additionally to transmit the power control signal. As 
a result, the peak-to-average ratio is lowered; which results in expansion of the 
coverage of the terminal/ - 

' An access channel generator 157 processes information' to be transmitted 
1 5 through the reverse access channel mid transmits the processed information to the 
base station. The access channel signal messiage is composed of all the information 
and the control messages of the terminal that the base station requires before 
allocation of the traffic channel. ... 

A fundamental channel generator 159 processes information to be 
20 transmitted through the reverse fundamental channel and transmits the processed 
information to the base station. In operation, the information transmitted through 
the reverse fundamental channel is normally the voice signal. Further, the 
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information transmitted, through the reverse, fundamental channel may include the 
various control messages (L3 signaling) used in the IS-95B Standard, in addition 
to the voice signal. Besides, the signal transmitted through the reverse fundamental 
channel may include the : RLP frame and thQ MAC message, if necessary. In the 
5 reverse 1 ink, the power control information istransmitted through the pilot channel, 
not through the fundamental channel. . .; : * ..; 

The fundamental channel has the data , rate of 9.6Kbps or 14.4Kbps. As 
occasion demands, the fundamental, channel, may have variable rates which are 
,4.8Kbps or 7.2Kbps. for Qate, 2.4Kbps or 3.6Kbps for 1/4 rate, and 1.2Kbps or 

10 1.8Kbps for 1/8 rate. In this, case, it ;is necessary that .the receiver can detect the 
variation of the data rate, .The reverse, fundamental channel generator 159, 
discriminates the channels by spreading the fundamental ^channeLsignal by using 
the orthogonal codes allocated to the respective channels, and discriminates the 
users by the PN codes allocated the respective users. Here, since the orthogonal 

1 5 code is used to distinguish the channels, the pilot channel, the access channel, the 
dedicated control channel, the fundamental channel and the supplemental channel 
use the different orthogonal co4es, and all the users share the^ame qrthogonal codes 
for the same channels. For example, to distiriguish the fundamental channel, all the 
user? use the same orthogonal code. , , , , ; r . 

20 A supplemental channel generator 161 processes information to be 

transmitted through the reverse supplemental channel and transmits the processed 
information to the base station. The information transmitted through the reverse 
supplemental channel includes the RLP frame and the packet data. The 
supplemental channel generator 161 has the data rate of over 9.6Kbps. Further, the 

25 supplemental channel generator 161 has the scheduled rate at which the base station 
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negotiates with the terminal to communicate with each other at the data rate that the 
base station determined. The reverse supplemental channel generator 161 spreads 
the signals by using the predetermined orthogonal cbde allocated to the respective 
channels for classifying reverse link 'channels. Here, the fundamental channel and 
5 the supplemental channel are the traffic chanhel. ' 

Summer 1 63 sums the transmission signals output from the dedicated control 
channel generator 153 and the pilot channel generator 155. Summer 165 sums the 
transmission signals output from the access channel generator 1 57, the fundamental 
channel generator 159 and the supplemental 1 channel generator 161. Spreader 167 
10 spreads the transmission signals output from thfe summers 163 and 165 by 
multiplying the transmission signals by th£ spread sequence. The spreaded signals 
are up-converted to the radio frequency. A receiver 169 converts the respective 

channel' signals received from the Base station through 'the forward link to the 
baseband signal and despfeads the converted channel signals by multiplying them 
15 by the spfead , sequence: FIG. 1 has omitted the detailed structure of the channel 
receivers of the forward link. 

As illustrated in FIG. 1, in the CDMA communication system according to 
the present invention, the base station includes the controller 101 for controlling all 
' the channels, the dedicated control channel generator 1 03 for processing the signals 
20 transmitted to the respective channels, the pilot channel generator 105, the sync 
channel generator 1 07, the paging channel generator 109, the fundamental channel 
generator 111 and the supplemental channel generator 1 13! The terminal includes 
the controller 151, the dedicated control channel generator 153, the pilot channel 
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generator 1 55, the access channel generator 157, the fundamental channel generator 
159 and the supplemental phanriel generator , 161. Regarding the outputs of the 
respective channel generators, qutj?uts from the dedicated control channel generator 
1 03, the fundamental channel generator LI 1 and the supplemental channel generator 
5 113 are divided into the I-channel component and the Q-channel component. 
However, the pilot channel generator 105, the sync channel generator 107 and the 
paging channel generator 109 each generate a single channel component, e.g., the 
1-channel component :rr , . ,■ 

Unlike the channels of the base station, the channels of the terminal output 
1 0 the single channel component. That is, the summer 163 sums the outputs of the 
dedicated control channeLgenerator, 153, and the pilot channel generator 155 and 
applies an output thereof to. the. IrchanjieL. of the spreader 167. The summer 165 
sums the outputs of the other channel generators 157, 159 and 161, and applies an 
output thereof to the Q-channel of the spreader 167. The access channel generator 
1 5 1 57 generates its output before allocation of the traffic channel. Therefore, when the 
access channel is in use, the output of the pilot channel generator 1 5 5 is input to the 
. I-channel and the output of the access^ channel generator 157 is input to the Q T 
channel. ... ■/ , ..; „ v . 

Reference will be made to embodiments of the present invention with 
20 reference to FIGS. 2 to 12 for respective channel generators and further reference 
will be made to operation of respective channels with reference to FIGS 1 and 14 
to 21 for a procedure of performing various services. 

FIGS, 2A and 2B show the detailed block diagram of the forward dedicated 
control channel generator 1 03 . The forward dedicated control channel generator 1 03 
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uses the frame' with the variable length; FIG. 2A shows the forward dedicated 
control channel generator 103 which receives the control message of a first frame, 
and FIG. 2B shows the forward dedicated control channel generator 103 which 
receives the control message of a second frame. Here, the first and second frames 
5 are 5ms and 20ms long, respectively. Further, the 5rhs frame (the first frame) is 
composed of 24 bits, and the 20ms frame (the second frame) is composed of 1 72 
bits. In addition, the coding rate is □ ' ' ' ' . ' 

Referring to' FIG 2A, a CRC (Cyclic Redundancy Check) generator 202 
generates 1 6-bit CRC, adds it to the received 24-bit control data of the 5ms frame, 
1 0 and thus outputs 40-bit data. A tail bit generator 204 generates 8 tail bits for 
indicating an end of the control message of the 5ms frame, adds the generated tail 
bits to the output of the CFLC generator 202, and thus butpiits 48-bit data. 

An encoder (or chainnel encoder and puncturing part) 206 encodes the output 
oftail ; bit generator 204. The encoder 206'maybeiacdrivolutibnai encoder or a turbo 
15 encoder Having a coding rate R= 1 12 and a constraint length K=9. Then, the encoder 
206 outputs 96 syriibols. Ail 'iriterleaVer 208 interleaves the symbols from the 
encoder 206; Here, the" iriterleaver 208 mky be a block ihterleaver, and output^ 96 
symbols per 5ms frame at the data rate of 1 9.2Kbps. 

A long code generator 2 1 0 generates 1 long codes that are user specific codes 
20 allocated to the respective subscribers. A bit selector 212 decimates the long codes 
so as to match a data rate of the long code with that of the symbols output from the 
interleaver 208, and generates a selection signal for determining an insert position 
of the control bit. Here, the control bit may be a power control bit (PCB). An 
exclusive OR operator 214 exclusively ORs the encoded symbols output from the 
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interleave 208 and the long codes jOutput from the bit selector 212. 

A signal converter (or MUX & signal point mapping part) 216 demultiplexes 
the data output from the exclusive OR operator 214 intq an I channel signal (first 
channel signal) and a Q channel signal (secon4 channel signal). Further, the signal 
5 converter 2 ) 6. converts ;the, level of the symbol data by changing "0" to "+1 " and 
" 1 " lo ' - 1 ". A channel gain controller 21 8 controls a gain of the first channel signal 
(unpin from the signal converter 216 according to a gain control signal. A channel 
gain controller 220 controls a gain of the second channel signal output from the 
signal converter 2 16 according to the gain control signal. , 

10 A control bit gain, controller 222 reqeives ^ control bit to be inserted into the 

dedicated control channel and controls again of the control bit according to the gain 
control signal. Here, the control bits are generated by 16 bits per frame. If the 
control bit is the power cpnti;QLbit ? the contrplbit is generated as "+1 " or "-1 " to 
increase or decrease the power of the terminal. An inserter 224 receives the outputs > 

15 of the channel gain controller 2 1 8 and the control bit gain, controller 222, outputs 
the first channel signal output from the channel jgain controller 2J8, and inserts the 
control bit output from the control bit gain controller 222 at intervals of N, symbols 
according to the selection of the bit selector 212. An inserter 226 receives the 
outputs of the channel gain controller 220 and the control bit gain controller 222, 

20 outputs the second channel signal output from the channel gain controller 220, and 
inserts the control bit output from the control bit gain controller 222 at intervals of 
- N symbols according to the selection of the bit selector 212. If N=12, the inserters 
224 and 226 insert the control bits in the first and second channel signals every 1 2 
symbols. The bit selector 212 generates the selection signal for selecting symbol 

25 insert positions of the inserters 224 and 226. The control bit can be inserted at 
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regular intervals or at pseudo random. In the embodiment, the control bit is inserted 
at pseudo random by using a specified lower bit value of the long codes. 

An orthogonial code generator 232 generates orthogonal codes according to 
an orthogonal code number Wno and an orthogonal code length Wlength. Here, the 
5 orthogonal code may be the Walsh cdcie 6r the quasi-orthogonal code^ A multiplier 
228 generates the orthogonally modulated first channel signal IW by multiplying 
the first channel signal outpait from the first inserter 224 by the orthogonal code. A 
multiplier 230 generates the orthogonally modulated second channel signal QW by 
" multiplying 1 the second channel signal output from the second inserter 226 by the 
10 orthogonal code" * '* ' ' 1 - 

Refeiting to FIG. 2B, a CRC g^ner^tor 252 generates 12-bit CRC and adds 
it to the 1 72-bit control data of tire rdceiveci 20ms fraine message, thus outputting 
1 84-bit data. A tail bit generator 2 54 r geherates 8 tail bits for indicating an end of the 
control message of the 20ms frame and adds them to the output of the CRC 
15 generator 252, thus outputting 192-bit data. 

An encoder (or channel eiicoder and pxmctxiring part) 256 encodes the control 
' " " ' message of the 20ms frame output from tail bit generator 254. The encoder 256 may 

be the corivolutional encoder 6r the turbo encoder hkvirig a coding rate R= 1/2 and 

the constraint length K=9. Then, the encoder 256 outputs" 384 symbols. An 
20 interleave 258 interleaves the symbol data output frbm the encoder 256. Here, the 

interleave; 258 may be a block interleave and outputs 384 symbols per 20ms frame 

at the data rate of 19.2Kbps. 

A long code generator 260 generates long codes which are the user specific 
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codes allocated for the respective, users. A bit selector 262 decimates the long code 
so as to match the data ratQ of the long code with that of the symbols output from 
the interleave 258, and generates a selection signal for determining an insert 
position of the control bit. Here, the. control bit may be the power control bit (PCB). 
5 An exclusive OR operator 264 exclusively QRs the encoded symbols output from 
the interleave 258 and the long codes output from the bit. selector 262. 

A signal converter (or MUX & signal point flapping part) 266 demultiplexes 
the data output from the exclusive. OR operator 264 into an I channel signal (first 
channel signal) and a Q channel signal (second channel signal). Further, the signal 

1 0 converter 266 converts the level of the symbol data by converting "0" to "+1 " and 
" 1 " to "- 1". A channel gain controller 268 controls a gain of the first channel signal 

; input from the signal converter 266 according to the gain control signal. A channel 
gain controller 270 controls . a gain of the . second, channel. signal input from the 
signal converter 266 according to the gain control signal. , 

15 A control bit gain controller 272 receives a, control bit to he inserted into the 

dedicated control channel and controls a gain of the control bit according to the gain 
control signal. Here, the control bits are generated by 16 bits per frame. If the 
control bit isjthe power cpntrpl bit ; it is generated as "+1 " or "-1 '' to increase or 
decrease the ppwer of the terjminal. An inserter 274 receives.; the outputs of the 

20 channel gain controller 268 and the control bit gain controller 272, outputs the 
channel signal output from the channel gain controller 268, and inserts the control 
bit output from the control bit gain controller 272 at intervals of N symbols 
according to the selection signal output from the bit selector 262. An inserter 276 
receives the outputs of the channel gain controller 270 and the control bit gain 

25 controller 272, outputs the second channel signal output from the channel gain 
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controller 270, and inserts the control bit output from the controLbit gain controller 
272 at intervals of N symbols according to the selection signal output from the bit 
selector 262. Here, when N is 12, the inserters '274 arid 276 insert the control bit into 
the corresponding channel signal' every 12 bits. The bit selector 262 generates the 
5 selection signal for selecting the symbol insert positions of the inserters 224 and 
226, and the control bit can be inserted at regular intervals or at pseudo random. In 
the embodiment, the control bits are inserted at pseudo random by using a specified 
lower bit value of the long 'code's.'* ' ' ' 

An orthogonal code generator 282 generates orthogonal codes according to 
1 0 an orthogonal code number Wno and an bithogorialxode length Wlength, Here, the 
orthogonal edde may be the Walsh code of the quasi-orthogonal code. A multiplier 
278 gciibrates 5 the orthogonally modulated first channel signal IW by multiplying 
the first channel signal output from the first inserter 274 by the orthogonal code 
output from the orthogonal code generator 282. A multiplier 280 generates the 
15 orthogonally modulated second channel signal QW-by multiplying the second 
channel signal output from the second inserter 276 by the orthogonal code output 
' from the orthogonal code generator 282. 

Now, reference will be nrnde to the operation of the forward dedicated 
control channel generator 1 03 with reference tb FIGS. 2 A and 2B. In IS-95 GDMA 

20 communication system, the frame size is fixed to 20ms. However, the control 
message for allocating arid releasing the channels during communication should 
have the fast response time. Therefore, when using the second control message with 
the fixed frame length of 20ms in allocating and releasing the channels, the 
communication system may undergo a serious delay due to the long response time. 

25 To solve this problem, in the embodiment, the control message with 5ms frame is 
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used for the urgent control message for allocating and releasing the channels, and 
V the control message with 20ms frame is used for the normal control messages for 
controlling the handover, the location registration and the call control. In another 
: embodiment of the present invention, the .communication system, may use the 
5 control message having either the first frame of 5ms or the second frame message 
of 20ms according to the Jength of tl^e messages to. be processed. ;: . 

The control message having the first frame length of 5ms contains 
information representing the channel allocation signal and the channel number, bit 
rate, duration and start time of the channel to be allocated. The CR£ generators 202 
1 0: and 252 add the CRC bits to the input signal, to enable f the receiver to judge the . 
frame qual ity . If the input signal has the frame, length of , 5ms, the CRC generator , 
202 adds 1 6 CRC bits to the input signal. If the input signal has the frame length of 
20ms, the CRC generator 252,adds 12,GRQbits to the input signal. 

The tail bit generators 204 and 254, receiving the control messages to which _ 
1 5 the CRC bits are added, generate tail bits and add the generated tail bits to the next 
position of the CRC bits. Here, the tail bit generators 204,and 254 both generate 8 
tail bits regardless of the frame length. The tail bits, indicating the end of the 
received control message frame, ^re added to initialize the encoders 206 and 256 
connected to the rear stages of the tail bit generators 204 and 2$4. - . . . 

20 Assume that the encoders 206 and 256 are convolutional encoder having the 

constraint length K=9 and the coding rate R=l/2. The interleaves. 208 and 258 
interleave the symbol data output from the encoders 206 and 256 by changing the 
symbol arrangement in the frame unit, in order to improve a tolerance for the burst 
error. The long code generates 210 and 260 generate the long codes which are 
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differently allocated to the respective users. The long codes serve to scramble the 
user information. TKe bit selectors 212 and 262 select output bits of long codes 
output from the long code generators 210 and 260 so as to match the bit rate of the 
long codes with that of the output bits of the interleavers 208 and 258. The 
5 exclusive OR operators 214 and 264 exclusively OR the interleaved signals output 
from the interleavers 208 and 258 arid the selected long codes output from the bit 
selectors 212 and 262. ' * ^ - 

The signal converters 2*1*6 arid 266 divides the output signals of the exclusive 
OR operators 214 and 264 into the I channel signal and Q channel signal/ and 

1 0 converts the level of the transmission signals. That is,ihe transmission signal of " 1 " 
is Changed to "-1 and the transmission signal of "0" is changed to "+1 ". The 
channel gain controllers 21 8, 220, 268 arid 270, which are data channel gain adders, 
add the gains according to the power control to' the input signals; The control bit 
gain controllers 222 and 272 control the power control gains of the control bits 

1 5 output from the upper layer etitity. Each of the inserters 224, 226, 274 and 276 adds 
one power control symbol to the 12 data 1 bits of the corresponding channel. Here, 
r the power control bits are added to the dedicated 1 control channel according to the . 
services provided, iri the forward link; the power control bits may be added to the 
dedicated control channeil or the fimdamentd clianriel; , Detailed descriptions for this 

20 will be given later. " r; 

v The multipliers 228, 230, 278 and 280 multiply the received channel signals 
by the orthogonal codes output from the orthogonal code generators 232 and 282. 
The orthogonal codes used in the forward dedicated control channel are selected 
among the orthogonal codes that are not allocated to the dedicated channel (i.e. the 
25 dedicated control channel the fundamental channel and the supplemental channel) 
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and the common channel (i*e. the pilot channel , the sync channel and the paging 
channel. Here, the Walsh codes or the quasi-orthogonal codes may be used for the 
orthogonal codes,- . ; . ; ; > * 

FIGS. 3 A and 3B show the reverse dedicated control channel generator 1 53 
5 for transmitting the 5ms frame, and the reverse dedicated control channel generator 
1 53 for generating the 20ms frame, respectively. ; 

Referring to FIG.. 3A, a GRC generator 3 L1 .generates 1 6 CRC bits and adds 
« them to the received 24-bit control, data of the 5mS;frame. The CRC generator 311 
outputs 40 data bits py adding 16,jC^(? i: bits to the 24-bit control data. A tail bit 
1 0 generator 313 generates 8 tail bits^ for indicating the end of the control message of 
5ms frame, and adds the tail, bits to > the 40-bit data output frpm the CRC generator 
3 1.1, thus outputting 48*bit data. : , , - : . . -ji .. ; 

An encoder 315, encodes tfye control message output from the tail bit 
generator 3 1 3 The con vplutional encoder or the turbp encoder may be used for the 

1 5 encoder 315. Assume that the encoder 3 1 5 is the <?onvolutional encpder having the 
coding rate R~rU4 and the ponsfraint length IvF9.,In such a case, the encoder 315 
; outputs 1 92 symbols. An< interleave^ 3 17: interleaves the output pf the encoder 315. 
A block interleave may be used for the interleave 317. A symbol repeater 319 
repeats the symbol data output from the interleave 317. Here, the symbol repeater 

20 317 outputs the symbol data at 1.2288Mcps (chip per second) for the symbol 
repetition number N=8, at 3.6864Mcps for N=24, at 73728Mcps. for N=48, at 
1 1 .0592Mcps for N=72, and at 14.7456Mcps for N=96. A signal converter 321 
converts the level of the symbols output from the symbol repeater 3 19 by changing 
"0"to "+1" and"! "to 
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Referring to FIG. 3B, a CRC generator 351 generates 12 CRC bits and adds 
them to the received 1 72-bit control data of the second control message' of the 20ms 
frame. The CRC generator 351 outputs 184 data bits by adding 12 CRC bits to the 
172 bit control data. A tail bit generator 353 generates 8 tail bits for indicating the 
5 encl of the second control message of the 20ms frame, arid adds the tail bits to the 
1 84-bit data output from the CRC generator 351, thus outputting 192-bit data. 

An encoder 355 encodes the second frame cbntrol message output from the 
tail bit generator 353. The convolutional encoder or the turbo encoder may be used 
for the encoder 355. Assume that the encoder 355 is the convolutional encoder 

10 having the coding rate R= 1/4 and the constraint lengtli K=9. In such a case, the 
encodei 1 355 outputs 768 symbols. An interleave 357 interleaves the output of the 
encoder 355TX block interleave' may be used for thte interleave 357. A symbol 
repeater 359 repeats the symbol data output frdiri the interleave 357/ Here, the 
symbol repeater 357 outputs the symbol data at 1.2288Mcps for the symbol 

15 repetition number N=8, at 3.6864Mcps for N=24, at 7.3728Mcps for N=48, at 
r 1 1 .0592Mcps for N=72, and at 14.745~6Mcps for N=96. A signal converter 361 
converts the level of the symbols output from the symbol repeater 359 by changing 
"0" to "+1" and "1" to "-1". 

The forward and reverse dedicated control channels of tHe invention can 
20 transmit the control message in a discontinuous transmission mode by the control 
of the controller 101, in case it is riot necessary to transmit the control message. 

The reverse dedicated control channel generator 153 as shown having the 
same structure as that of FIGS. 3 A and 3B has the same operation except that the 
CRC generators 311 and 351 generate CRC bits for the corresponding frame 
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messages, respectively. Further, assuming that the' embodiment of the present 
invention transmits the reverse power control bit by using the pilot channel, the 
reverse dedicated. control channel generator 153 may not need a separate structure 
for adding the power control bits separately. Accordingly, the tail bit generators 3 1 3 
5 and 353; the.encoders 3 15 and 355, and the interleavers 317 and 357 operate in the 
same manner as described abov r e; Further, the symbol repeaters 319 and 359 repeat 
the symbols N times according to the respective data rates, and the signal converters 
321 and 361 convert the level of the; repeated symbols qutput from the symbol 
repeaters 319 and 359. » ( , .., , 

10. - The forward dedicated control channel generator 1 03 , constructed as shown 
in FIGS. 2A and 2B, and, the reverse dedicated control channel generator 153, 
constructed as shown in FIGS , 3 A and 3B, transmit the control messages or stop the 
transmission according to existence/nonexistence of the control messages to be 
transmitted. That is, the dedicated control channel generators 1 03 and , 1 53 transmit 

15 the control message in- the discontinuous transmission mpde (DTX), \yfrich is 
disclosed in detail in Korean Patent application No. 4498/1998, filed by the 
applicant of this invention. - , . , , t - ; . (f ... 

FIGS. 4A to 4C illustrate the structures of the forward fundamental channel 
generator 11 1 according to the data rates:and the frame lengths. 

20 . The forward fundamental channel generator 111 shown in FIG. 4 A receives 

data with the second frame length of 20ms at four different data rates. Here, assume 
that the frame data of first to fourth data rates are 172-bit data of full-rate, 80-bit 
data of Date, 40-bit data of 1/4 rate, and 24-bit d?ita of 1/8 rate, respectively. 
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Referring to FIG. 4A, CRC generators 401, 411, 421 and 431 add 12, 8, 6 
and 6 CRC data bits to the input data;' respectively. To be concrete, the CRC 
generator 401 adds 12 CRC bits to the 172-bit data of the first rate to output 1 84 
bits, the CRC generator 41 1 adds 8 CRC bits to 80-bit data of the second rate to 
5 output 88 bits, the CRC generator 421 adds 6 CRC bits to the 40-bit data of the third 
rate to output 46 bits, and the CRC generator 43 1 adds 6 CRC bits to the 1 6-bit data 
: of the fourth rate to output 22 bits. ' ~ ^ ' c " ■ " r 

' First to fourth tail bit generators 402^ 412, 422 and 432 add 8 tail bits to the 

outputs of the CRC generators 401, 41 1, 421 and 431, respectively. Thus, the first 
1 0 tail bit generator 402 outputs 192 bits, the second tail bit generator 412 outputs 96 
; bits, the third tail bit generator 422 outputs 54 bits, and the fourth tail bit generator 
432 outputs 30 bits. ,: * - ( : J . ^ - : 

First to fourth encoders '463, 41 3, 423 and 433 encode the outputs of the first 
to fourth tail bit generators' 402/412, 422 and 432, respectively. For the first to 

1 5 fourth encoders 403, 41 3, 423 and 433, the K=9, R=l/2 convolution^ encoder may 
be used. In such a case, the first encoder 403 encodes the 192-bit date output from 
the first tail bit generator 402 and outputs 384 symbols at the full rate. The second 
encoder 413 encodes the 96-bit data output from the second tail bit generator 412 
and outputs 192 symbols at Date: The third enccSef 423 encodes the 54-bit data 

20 output from the third tail bit generator 42:2 and outputs 108 symbols at 1/4 fate. The 
fourth encoder 433 encodes the 30-bit data output from the fourth tail bit generator 
432 and outputs 60 symbols at 1/8 rate. 

Second to fourth repeaters 414, 424 and 434 repeat the symbols output from 
the second to fourth encoders 413, 423 and 433 twice, four times and eight times, 
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respectively, so as to match the corresponding symbol numbers with ; the symbol 
number of the full rate. Third and fourth symbol removers 425 and 435 delete the 
symbols which are repeated, exceeding the.symbol number of the full rate, in the 
third and fourth repeaters 424 and 434. In. other words, the second to fourth 
5 repeaters 414, 424 and 434 repeat the input symbols to match the symbol number 
with the symbol number at the full rate t (i.e. * 3S4 symbols). When the symbol 
numbers repeated in the repeaters 424 and 434 ; exceed the symbol number at the full 
rate, the symbol removers 425 and 435 delete the symbols to adjust their output 
symbol numbers to the symbol number at the full rate. Since the number of symbols 

10 output from the second encoder 4 13 is 192 wfych is t half the number of the symbols 
.output from the first encoder A03,^ the v second repeater 41 4 repeats the received 
symbols itvvice to output 384 symbols.. Similarly, since the number of the symbols 
output from the third encoder 423 is 108 which is approximately 1/4 the number of 
the symbols output from the first encoder 403, the third repeater 424 repeats the 

1 5 received symbols fqur,times to putput 432 symbols, which is larger in number than 
the 384 full-rate symbols. To adjustthp 432 symbols to thp 3 84 .symbols, the third 
symbol remover 425 deletes every .ninth : synjbol from the 432 ^symbols, output. 
Further, since the number of the synibols output from: the, fourth encoder 434 is 60 
which is approximately ,l/&the r nuipber ; of the symbols output from the first encoder 

20 403, th e fourth repeater 434 repeats the r receiyed symbols eight times to putput 480 
symbols, which is larger incumber than the 384 full-rate symbols. To adjust the.480 
symbols to the 384 symbols, the fourth symbol remover 435 deletes every fifth 
symbol from the 480 symbols. 

First to fourth interleaves 406, 416, 426 and 436 interleave the 384 full-rate 
25 symbols output, from the first encoder 403, the second repeater 414, the third 
symbol remover 425 and the fourth symbol remover 435, respectively, and 
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uniformly distribute the same symbols to the different carriers. The interleaves 406, 
41 6, 426 and 436 satisfy the condition for 'uniformly distributing the encoded data. 
The embodiment of the present invention lisds the block interleave or the random 
interleave. The interleavefs 406, 416, 426 and 436 output 384 symbols per frame 
5 at the data rate of 19.2Kpbs. 1 

FIG. 4B shows the structure for receiving data with the first frame length of 
5ms in the forward fundamental channel generator 111. Referring to FIG. 4B, a 
CRC generator 441 adds 1 6 CRC bits tri thie deceived 24-bit 'data with the first frame 
length to output 40 bits. A tail bit generator 442 generates 8 tail bits for indicating 
1 0 the end of the first frame data of the 5ms frame length, and adds the 8 tail bits to the 
5ms frame data output of the CRC generator 441. The tail bit generator 442 outputs 
48 tits by adding the 8 : tail bits'to the 40-bit data output from the CRC generator 
441. " ' " *' V " ■ " ' : >:> " : :: : • ' ' r - ' ' 

An encoder 443 encodes the 5ms frame data output from the tail bit 
15 generator 442. A convolutional encoder or a turbo encoder may be used for the 
encoder 443. Here^ the encoder 443 *has the coding rate R=l/2 and the constraint 
length K=SK In such a case, the encoder 443 outputs 96 symbols. An interleave 446 
interl eaves the" output of the encoder 443 . Here, a block interleave may be used for 
the interleave 446. Therefore, the device of FIG. 4B receives the 5ms frame data 
20 input and outputs 96 symbols at the data rate of 192Kbps. 

FIG. 4C shows the structure of ah output stage of the forward fundamental 
' channel generator 111, which outputs the fundamental channel data generated in 
FIGS. 4 A and 4B. Referring to FIG. 4C, a long code generator 452 generates the 
long codes which are the identification codes for the subscribers. A bit selector 454 
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decimates the long codes to match the data rate of the long code with the data rate 
of the symbols output from the corresponding one of the interleaves 406, 416, 426, 
436 and 446, and generates a selection signal for determining an insert position of 
the control bit which may be the power control bit. An exclusive OR operator 456 
5 exclusively ORs the long codes output from the bit selector 454 and the interleaved 
symbols output from the interleavers 406, 416, 426, 436 and 446. 

A signal converter 458 demultiplexes the output data of the exclusive OR 
operator 456 into a first channel signal (I channel signal) and a second channel 
: signal ( Q channel signal so as tq separately transmit the data through the I channel 
10 and the Q channel. Further, the. signal converter 458 converts the level of the,, 
symbols, by changing** level. "0" to "+1 " andtjie level "1 " to "-1 \ A channel 
gain controller 460 controls a gain of the I channel signal output from the signal 
convener 458 according to a gain control signal, and a channel gain controller 462 
controls a gain of the Q channel signal output from the signal converter 458 
15* according to the gain control signal. - 

„t ..... . * 

A control bit gain controller 464 receives . the control bit to be; inserted into 
the dedicated control channel and control a gain of the control bit according to the 
gain control signal. Here, the control bits are. generated so as to insert 16 bits per 
frame. When the control bit is the power control bit, the control bit is generated as 

20 "+1 " or "-1 " to increase or decrease the power of the terminal. An inserter 468 
receives the outputs of the I channel gain controller 460 and the control bit gain 
controller 464, and inserts the control bit output from the control bit gain controller 
464,' generated at intervals of N symbols by the selection of the bit selector 454, into 
the I channel signal output from the I channel gain controller 460. An inserter 470 

25 receives the outputs of the Q channel gain controller 462 and the control bit gain 
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cbntroller 464, and inserts the control bit output from the cbntrol bit gain controller 
464, generated at intervals of N symbols by the selection of the bit selector 454, into 
the Q channel signal output from the Q channel gain controller 462. Here, with 
N=12, the inserters 468 and 470 insert the control bits into the I and Q channel 
5 signals at intervals of 12 symbols, respectively, the bits selector 454 generates the 
selection signal for selecting the insert positions of the symbols in the inserters 468 
and 470. The insert positions of the control bits may be periodical or may be 
changed at pseudb random/ The embodiment of the present invention inserts the 
control bit at pseudo random by using the' specified lower bits of the long code. 

10 An orthogonal code generator 476 generates the orthogonal code according 

to the orthogonal code number Wno and the orthogonal code length Wlength. Here, 
the orthogonal code may be the Walsh code of the quasi-ortliogorial code. A 
multiplier 472 multiplies the I chatiinfel signal output from thfe inserter 468 by the 
orthogonal code output from the orthogonal code generator 476 to generate the 

15 orthogonally modulated I channel signal I W: A multiplier 474 multiplies the Q 
channel signal output from the inserter 470 by the orthogonal code output from the 
orthogonal code gerieratbr 476 to generate the orthogonally modulated Q channel 
signal QW. n v . - 

As illustrated in FIGS. 4A to 4C, the forward fundamental channel generator 
20 111 receives 20ms frame data of 5ms frame data, arid the 26ms frame data has four 
different data rates. Here, in the case that the fundamental channel generator 111 
uses the 5ms frame data as shown in FIG. 4B, the fundamental channel generator 
1 1 1 can be used as a control channel transmitter to provide the data communication 
service using the supplemental channel described hereinbelow. Here, since the 
25 signal for allocating and releasing the supplemental channel should be processed 
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fast though it has the small amount of the control message to be transmitted, the 
signal may be transmitted in the, 5ms frame. The CRC generators, the tail bit 
generators, the encoders and the interleayers have the constructions and operations 
as described heretofore. 

5 Further, in the forward link, the power control bit can be added to the 

dedicated , control, channel or the fundamental channel. Thus, the forward 
fundamental channel generator 11 1 can be, constructed as shown in FIG. 4C, and 

when necessary, it. is possible to transmit the power control bit by adding it to the 

* - - ., . 

fundamental channel. 

10 FIG. 5 shows the structure of the spreader 119 for spreading the signals 

generated from the respective channel generators. The spreader 119 shown in FIG. 
5 is a complex QPSK (Quadriphase Ph?ise, Shift Keying) spreader. ; 

Referring to FIG. 5, a multiplier 5 1 ^multiplies the orthogonally modulated 
I channel, signal IW by the \ channel spread sequence PNI,and a multiplier 513 

1 5 multiplies the orthogonally modulated Qchannel signal Qty^by the J channel spread 
sequence PNI. A multiplier 515 multiplies the orthogonally modulated Q channel 
signal QW by the Q channel spread sequence PNQ, and a multiplier 517 multiplies 
the orthogonally modulated I channel signal TW by the Q channel, spread sequence 
PNQ. A subtracter 519 generates an I channel spread signal XI, by subtracting the . 

20 output of the multiplier 515 from the output of the multiplier 5 1 1 R and an. adder 52 1 
generates a Q channel spread signal XQ by adding the output of the multiplier 5 1 7 
to the output of the multiplier 513. As described, the spreader generates the I 
channel spread signal XI by subtracting the output of the multiplier 5 1 5 from the 
output of the multiplier 511, and generates the Q channel spread signal XQ by 
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addin* .he ourputof the multiplier 517 to the output of the multipher 513. A 
baseband filter-523 baseband filters ft* I ohanhef spread signal output from the 
subtracter 5,9, and a baseband fitter 525 baseband filters the Q channel spread 
sign a. output from the adder 521. A mixer 527 mixes the output of the baseband 
f ,„cr ^ with the I channel carrier cos(2*fc<) to generate an I channel RF (Radto 
P requ e„c y ,si g r,al,andamixer529 m ixes ffi eoumutofthebasebandfil,er525w 1 * 

, hc 0 channel carrier sin(2*fc.)«0 generate a QchannelRF signal. An adder 53 
' adds the I and Q channel RF signals output from the mixers 527 and 529 to generate 

; ; airansmissioWRF signal: 



10 

si 



lg „a,s .W a „dQW by usihgme i andQchannef spread sequences PN1 andPNQ. 

• F16S. 6A and «B'show the struoWof the'reverse fundamental channel 
generator 1 59 according to the data rates and the fame lengths. 

The reverse fundamental channel generator 159 of FIG. 6A receives the 
5 20m s frame data a, four different data rates,^ fa,, rate, Date, 1/4 rate and 1/8 



rate. 



Referring to FIG. 6A, CRC generators 601, 611, 621 and 631 add 12, 8, 6 
and 6 CRC data bits to the input data, respectively. To be concrete,^ CRC 
g enerator601adds,2CRCbits,o m e fc l.rate 1 72-bi,inp»tda«a,ooutputl84b.ts, 

,0 m eCRCgenerator6n : adds8CRCbi B tottte80.bUi»putdatatoou»ut 8 8b,ts, 
" the CRC generator 62, adds 6 CRC bits to the 1/4 rate 40-bit input data to output 

to output 22 bits. 
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First to fourth tail bit generators : 602, 612, 622 and 632 add 8 tail bits to the 
outputs of the CRC generators 601,-61 1,, 621 and 63 1 , respectively. Thus, the first 
tail bit generator 602 outputs 192 bits, the second tail bit generator 612 outputs 96 
bits, the third tail bit generator 622. outputs 54 bits, and the fourth tail bit generator 
5 632 outputs 30 bits. . ^ hv , . - ; :■ 

First to fourth encoders 603 , 6 13, 623 and 633 encode the outputs of the first 
to fourth tail bit generators 602, 612, 622 and 632, respectively. The first to fourth 
encoders 603, 613, 623 and 633 may use the K=9, R=l/2 convolutional encoder. In 
such a case, the first encoder 603 encodes the 192-bit data output from the first tail 

10 bit generator 602 and outputs 768 symbol^ ztf the foil rate. The second encoder 613 ^ 
encodes the 96-bit data output from the, second tail bit generator 612 and outputs > 
384 symbols at Qate. The third encoder 623 encodes the 54-bit data output from 
the third tail bit generator 622 and outputs 2^6 symbols; at approximately 1/4 rate. 
The fourth encoder 633 encodes the 30-bit data, output from the fourth, tail bit 

1 5 generator 632 and outputs 120 symbols at 1/8 rate. 

First to fourth interleavers 604, 614, 624 and 634 interleave the encpded data,. r 
output from the first to fourth encoders 603, 613, 623 and 633, respectively. The 
interleavers 604, 614, 624 and 634 satisfy the condition for uniformly distributing 
the encoded. data. The block interleave or random interleave may be used for the 
20- interleavers. - . . , j 

A second repeater 615 repeats the symbols output from the block interleave 
614 twice to output 768 symbols. A third repeater 625 repeats the symbols output 
from the block interleave 624 three times and adds thereto 120 symbols out of the 
repeated symbols to output 768 symbols. A fourth repeater 635 repeats the symbols 
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output from the block interleave 634 six times and adds thereto 48 symbols out of 
the repeated symbols to output 768 symbols. The repeaters 615, 625 and 635 match 
the corresponding number of the encoded symbols with the number of the full-rate 
symbols. 

5 Symbol repeater 606, 616, 626 and 636 repeat the outputs of the block 

interleave 604 and the repeaters 61 5, 625 and 635yN times, respectively. Therefore, 
: the symbol repeaters output N*768 symbols per frame at the data rate of 19.2Kbps. 
: Signal Converters 607, 617, 627 and 637 convert the level of the symbols output 
c frorn the symbol repeaters 606; 616, 626 and 636, by changing "0" to "+1 " and "1 " 

io to *--r\" * — ■■ : : - - • 7 " : . -' j '■' " ; ' } v 

FIG . 6B shows the structure for receiving the data WitK 5ms frame length in 
the reverse fundamental channel generator 15 9V Refening to FIG. 6B, a CRC 
generator 65 1 generates 1 6-bit CRC and adds the 1 6-bit CRC to the received 24-bit 
data with 5rns frame length. The CRC generator 651 outputs 40 bits by adding the 
15 1 8-bit CRC to the 24-bit input dataL. A feil bit generator 652 generates the 8 tail bits 
"for indicating 1 the end of the 5 ms framis niessiage arid adds it to the 5ms frame data. 
1 The tail bit generator 652 outputs 48 bits by adding the 8 tail bits to the 40-bit data 
output from the CRC generator 651. : 

: An encoder 653 encbdes the 5ms frame data output from the tail bit 
20 generator 652; The corivolutibnal encoder or the turbb encoder may be used for the 
encoder 653. Here, assume that the encoder 653 is the K=9, R=l/2 convolutional 
encoder. Then, the encoder 653 outputs 192 symbols. An interleave 654 interleaves 
the output of the encoder 653. The block interleave may be used for the interleave 
654. A symboi repeater 656 repeats 192 symbols output from the interleave 654 N 
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times, where N=8 for 1 .2288Mcps, N-24 for 3:6864Mcps, N=48 for 7.3728Mcps, 
N=72 for 1 1 .0592Mcps . and ; N=pi6 for 14.7456Mcps. .A signal converter 657 
converts the level of the symbols output from the symbol repeater 656, by changing 
"0" to and "1" to 

5 FIG. 7 shows the -structure of the forward supplemental channel generator 

J -13. Referring to FIG, 7,. a CRC generator 711 generates 16.bit.CRC for the 
received frame data and adds it to the received frame data which, may be 2 1 , 45, 93, 
1 89, 381 and 765 octets. A tail bit generator, 71 3 generates 8 tail.bits for indicating 
the end of the received frame, data, and adds it to the output of the CRC generator 
10 71 1. The output of the tail bit generator 713 has the data rates of 9.6Kbps, 

19.2Kbps, 38.4Kbps, 76.8Kbps, 153.6Kbps and 307.2Kbps according to the input 

V 

frame data. Accordingly, the^ramq data input to the forward supplemental channel 
generator 113 has different fj*ame ;length according to the data rate. 

f An encoder 71 5,encpdes the data output^ fifom thetaiibijt generator 713* The , 
15 convolutional, encoder or ,^he turbo encoder may be used, for, the encoder; 715. 
Preferably, the turbo encoder is recommended for the .data with the data rate of over 
14.4Kbps. Assume that the encoder 715 is K?f9, R=l/2 convolutional encoder. 
Then, the encoder 715 outputs 384, 768, 1536, 3073, 6144 and 12288 symbols 
according to the received input frame data, respectively. An interleave 717 
20 interleaves the output of the encoder 715 by changing the position of the output of 
the encoder 715 in the frame unit. The block interleave may be used for the ; 
interleave 717. .. . , . . . . 

A long code generator 719 generates, the long codes which are the 
identification codes for the subscribers. A decimator 721 decimates the long codes 
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to match the number of the long codes with the number of the symbols output from 
the interleave 717. An exclusive OR operator 723 exclusively ORs the encoded 
symbols output from the interleave 717 ? and' the long codes output from the 
decimator 721 , to scramble the symbols arid the long codes. 

5 A signal converter 725 demultiplexes the data output from the exclusive OR 

operator 723 to split the data into an I channel signal and a Q channel signal. 
Further, the.signal converter 725 converts the level of the symbols output from the 
exclusive OR operator 723, by changing "0" to "+1" and "1" to "-l'VAn 
: orthogonal .code generator 727 ' generates the orthogonal code- according to the 

10 orthogonal code number Wno and the orthogonal code length Wlength. For the 
orthogonal code, the Walsh code or quasi-orthogonal code may be used: 
When the orthogonal code is the Walsii code; the supplemental chaxmel generator 
113 can use 128, 64, 32/16, 8 and 4-bit Waish code according to the frame len^ 
of the input* data/That is; when the frame length is relatively longer, the shorter 

1 5 Walsh code is used, and when the frame length is relatively shorter, the longer 
Walsh code is used. y Although the embodiment of the invention adjusts the frame 
■size by chahgirig-the drthogoiial code lengths^ it is also possible to adjust the data 
frame size by changing the number of the allocated supplemental channels. That is, 
when there is a great deal of data to be ; fransmitted, the more supplemental channels 

20 are allocated io one user, and when there is less data to be transmitted, the fewer 
supplemental channels are allocated to .the user. 

A multiplier 729 multiplies the I channel signal output from the signal 
converter 725 by the orthogonal code output from the orthogonal code generator 
727 to generate the orthogonally modulated I channel signal IW. A multiplier 731 
25 multiplies the Q channel signal output from the signal converter 725 by the 
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orthogonal code output frpm fl the orthogonal code generator 727 to generate the 
orthogonally modulated Q channel signal QW. A channel gain controller 733 
controls a gain of the I channel signal IW output from the multiplier 729 according 
to the gain control signal, and a channel gain controller 735 controls a gain of the 
5 Q channel signal QW output from the multiplier 73 1 according to the gain control 
signal,, ' 1 : 

Describing the operation of the forward supplementalphannel generator 113 
constructed as shown in FIG, : 7, the <QRC generator 71 1 adds the CRC bits to the 
input frame data to allow the receiving part to check the frame quality, and the tail 

1 0 bit generator 7 1 3 adds the tail bits. behind ^the.jCRC .-bits ^ Jhe ejacoder 71 5 encodes 
the data output^from the>tail bit generator 71 5>in the &ame ( unit, and the interleave 
71 ^changes the bit arrangements in the fyame to improve a tolerance for the burst 
error during transmission. The lpng code generator 71^ generates, the identification 
codes allocated to the re^pegtiye users, and thg deeimator 7*21 -matches the data rate 

1 5 of the frame data output from; the interleave 71 % \# ith the d^ta rate of the-long code. 
The exclusive OR operator 723 exclusiyeiy fl ORs the. output of the interleave 717 
. and the output of the, decimatpr 721 to scramble Jhe supplemental] channel .signal. 

Subsequently, theySignaJU converter 725 splits the signal output frpm the 
exclusive OR operator 723 into the I and Q chapnel, signals and convert? the signal 
20 "0" to "+1 " and " 1 " to "-1 ". The multipliers 729 and 731 multiply the converted 
I and Q channel signals by the orthogonal code, respectively, to orthogonally 
modulate , them, and the channel gain controllers 733 and 735 compensate the 
channel gains. 

FIG . 8 shows an exemplary construction of the reverse supplemental channel 
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generator 161. Referring to FIG. 8, a CRC generator 802 generates the CRC bits 
according to the input frame data and adds them to the input frame data. A tail bit 
generator 804, receiving the output of the CRC generator 802, generates 8 tail bits 
for indicating the end of the input data frame and adds them to the data frame. An 

5 encoder 806 encodes the data output from the tail bit generator 804. The 
convolutional encoder or the turbo encoder may be used for the encoder 806. 
Assume that the encoder 806 is the K=9, R= 1/4 convolutional encoder. A symbol 
repeater 808 repeats the symbols output from the encoder 806 to generate the 
encoded data of a specified rate. A puncturer 810 punctures the some symbols 

1 0 repeated, and an interleave 812, being the block interleave, interleaves the output 
of the puncturer 8 1 0. A repeater 814 "repeats N times the symbols interleaved in the 
interleave 812, and a signal converter 8 16 converts the level of the repeated symbols 
output the repeater 8 i4 by chaiiging r the level X" to "-1 " and the level" 0" to "-H". 

The reverse supplemental channel generator 161 constructed as shown in 
1 5 FIG. 8 has the similar construction as the forward supplemental channel generator 
113, except that the reverse supplemental channel generator 161 includes the 
puncturer 810 for puncturing the encoded data. The puncturer 810 punctures the 
excess bits to adjust the output data bits. 

FIGS. 9 A to 9C show the constructions of the forward pilot channel 
20 generator 105, the forward sync channel generator 107 and the forward paging 
channel generator 109, respectively. 

Fi rst, referring to FIG. 9 A, the pilot channel generator 1 05 generates data bits 
of all "0"s or all " 1 "s to the pilot channel, and a signal converter 914 converts the 
level of the pilot channel signal. A multiplier 9 1 5 multiplies the pilot signal output 
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from the signal converter 914 by the orthogonal code WO to orthogonally modulate 
the pilot signal. Assume that the pilot data bits are all "0"s and the orthogonal code 
is the, Walsh code. Then, the pilot, channel generator 105 receives the pilot data, 
being always "0"s, and spreads the pilot data by selecting the specified Walsh code 
5 WO among the Walsh codes. 

Second, referring to FIG, 9B V! reference will be made to the construction of 
the sync channel generator 107. In the drawing, an encoder 921, which may be the 
convolutional encoder or the. turbo encoder, encodes the input sync channel data. 
Assume the encoder 921 is the K==9 5 R= 1/2 convolutional encoder. A repeater 922 

10 repeats Jhe symbols output from the encpder 921 N times (where N=l), and an 
interleave 923, being the block interleave, interleaves the symbols output from the 
repeater 922 to prevent the burst error. A signal converter 924 converts the level of 
the sync channel signal output from the interleave 923. A multiplier 925 multiplies 
the sync channel signal output from the signal converter 924 by the orthogonal code 

15 W32 to orthogonally modulate ithe sync ^channel signal. _ 

In sum, the forward sync channel ; generator 107 for maintaining 
synchronization between the base station and the terminal encodes the sync data 
through the K=9, R=l/2 convolutional encoder, repeats the encoded data one time 
through the repeater 922, and then interleaves the encoded data through the 
20 interleave 923 . Subsequently, the forward sync channel generator 1 07 orthogonally 
modulates the sync data by multiplying the interleaved sypc data by the allocated 
the orthogonal code W32 among the orthogonal codes using the multiplier 925. 

Third, referring to FIG. 9C, reference will be made to the construction of the 
forward paging channel generator 109. An encoder 931, which may be the 
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convolutional encoder or the turbo encoder, encodes the input paging data. Assume 
that the encoder 931 is the K=9, R=l/2 convolutional encoder. A repeater 932 
repeats the symbols output from the encoder *931N ; times (where N=0), and an 
interleave 933, bing the block interleave, interleaves the symbols output from the 
5 repeater 932 to prevent the burst error/ A lofig'code generator 936 generates the 
long codes which are the identification' codes for the subscribers. A decimator 937 
decimates the" lohg code to match the data rate of the long code with the data rate 
of the symbols output from the interleave 933. An exclusive OR operator 938 
'exclusively ORs the encoded paging signal output from theinterleave 933 and the 
1 0 long codes output from the decimator 937. A^ignal converter 934 converts the level 
of the paging data output from" the exclusive OR operator 938, and a multiplier 935 
orthogonally rnodul&tes the paging data by multiplying the paging signal scrambled 
in the exclusive OR operator 938 by the orthogonal code Wp allocated to the paging 
channel. 

15 In sum, the forward link paging channel generator 109 has the similar 

operation as the synd channel generator 107 except that the paging channel 
generator 109 exclusively ORs the output of the interleave 933 and the long code 
and spreads the paging data by multiplying the paging data by the Walsh code Wp 
allocated to the paging chahtfel. * ' : v: : - 

20 FIG. 1 OA shows the cbiistructiciii of the reverse pilot channel generator 1 55. 

The embodiment adds the power control bit to the reverse pilot channel to transmit 
the power control bit. Therefore, as illustrated, the pilot channel generator 155 is 
constructed such that the power control bit is added to the pilot channel. FIG. 10B 
shows the format of the pilot signals and the power control signal output from the 

25 pilotchannei. Referring to Fig. 1 OA, a symbol repeater 1002 repeats the input power 
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. control bit N times according to the data rate. To be concrete, the pilot channel 
generator 155 transmits one power pontrol (PC) bit per power control group (PCG) 
and 1 6 power control bits* per frame. .Therefore, the symbol repeater 1002 has N=l 
for 1 .22SSMcps, N=3 for3.6§64M ; cps 5 N^6for 7.3728Mcps,N==9 for 1 1.0592Mcps 
5. and N- 12 for 1 4.7456Mcps. A multiplexer 1004, receiving the .reverse pilot signal 
and the power control bit. output- from the f symbol repeater 1002, cuts off the pilot 
signal and outputs the power control, bit according to (the -selection signal Sel_l. 

FIG. 1 OR , shows the characteristics^ of the pilot signal output from the 
. multiplexer 1 0()4,and the powe^ control bit. When transmitting the power control 
1 0 bit through the reverse pilot channel, the multiplexer 1004 inserts the power control 
bit in ii specified positipn. qf a power cpntrol : group consisting of four 384N ; BN 
chips, as illustrated in FIG. 10B ri , ; ; \ : , ; 

FIGS. 11A to 11c show the construction of the reverse access channel 
generator 157, wherein PIG. M A shows the access channel generator 157 having 
15 the data fate of 9600bps and FIQ. 1 IB shows the access channel generator 1,57 
having the data rate of 4800bps,,. - , ; : . 

Referring to FIGS. 11 A and 11B, CRC generators 11 1 1 and 112 } add 
corresponding CRC bits to the respective input data. Specifically, the CRC 
generator 1 1 11 adds 1 2-bit CRC data to- the 172-bit input data to output the 184-bit 
20 data, and the CRC generator 1 121 adds 8-bit CRC data to the 80-bit input data to 
output the 88-bit data. 

Tail bit generators 1 1 12 and 1 122 add 8 tail bits to the outputs of the CRC 
generators 1111 and 1121, respectively. As a result, the tail bit generator 1112 
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outputs 1 92-bit data arid the tail bit generator 1 122 outputs 96-bit data. 

Encoders 1113 and 1 123 encode the outputs of the tail bit generators 1112 
and 1122, respectively. The encoders ; 1 1 13 arid 1123 may be the K=9, R=l/4 
corivolutionai encoders. In such a case, the encoder 1113 encodes the 192-bit data 
5 output from the tail bit generator 1112 to output 768-bit data, and the encoder 1123 
encodes the 96-bit data output from the tail bit generator 11 22 to output 384-bit 
data. 

' Interieavefs 1114 arid 1 124, which may be the block iriterleavers or the 
random interleavers, interleave the encoded data output from the encoders 1113 and 
10 1123,* respectively. Assume that the block interleavers are used for the iriterleavers 
11 14 arid 1124. ''''' " : ' ' " '" ' ' 

A repeater 1 125 repeats (transmits) the symbols output from the interleave 
1 1 24 two times, thus outputting 768 symbols. The repeater 1 125 serves to adjust the 
4806bps mode symbol rate : to the 9600bps symbol rate. 

15 ' Symbol repeaters 1116 arid 1126 repeat the syrribbls output from the 
interleave II 14 arid the repeater 1 125 N times, respectively. Thus, the syrribol 
repeaters 1116 arid 1126 both output N*768 syriibols per frame at the data rate of 
1 9.2Kbps. Signal' converters 1 117 arid 1 127 convert the signal level of the symbols 
output from the symbbrrepeaters 1 1 16 and 1126, respectively. 

20 As described above, if the data rate is 4800bps, the access channel generator 

* 157 transmits the interleaved data twice consecutively prior to applying the 
interleaved data to the symbol repeater 1126. In this way, the access channel 
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generator 1 57 adjusts the access channel data of the 4800bps data rate to the access 
channel data of the 9600bps data rate. 

FIG. 11C shows the construction of a spreader. for spreading the access 
channel signal output from the access channel generator 1 57 with the pilot channel 
5 signal output from the pilot channel generator 1 55. FIG. 1 1C shows an example of 
the complex QPSK spreader.. ( _ . 

Referring to FIG. 11C, a multiplier 1150 generates an orthogonally 
modulate^ pilot channel signal by multiplying ; the pilot charmel signal by the 
orthogonal code, and a multiplier 1 1 51 generates an orthogonally modulated access 
1 0 channel signal by multiplying the access channel signal by the orthogonal code,. For 
the orthogonal code, the Walsh code or the quasi-orthogonal code may be used. A 
gain controller 1 1 53 controls a gain of the orthogonally modulated access channel 
signal output from the multiplier 11 51 . _ 

A multiplier 1155 multiplies the I channel spread sequence PNI by the long 
15 code which is the user identification code. A multiplier 1157 multiplies the Q 
channel spread sequence PNQ by the long code. A multiplier 1159 multiplies the 
orthogonally modulated pilot channel signal by the I channel spread sequence PNI 
output from the multiplier 1 155, and a multiplier 1161 multiplies the orthogonally 
modulated access channel signal by the I channel spread sequence PNI output from 
20 the multiplier 1 1 55. A multiplier 1 163 multiplies the orthogonally modulated access 
channel signal by the Q channel spread sequence PNQ output from the multiplier 
1 157, and a multiplier 1 165 multiplies the orthogonally modulated pilot channel 
signal by the Q channel spread sequence output from the multiplier 1157. A 
subtractor 1 167 generates an I channel spread signal XI by subtracting the output 
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of the multiplier 1163 from the output of the multiplier 1159, and an adder 1169 
generates a Q channel spread signal XQ by adding the output of the multiplier 1161 
to the output of the multiplier 1165. Therefore, the spreader having the above 
described structure generates the difference value between the output signals of the 
5 multipliers 1T59 and 1163 as the ; I channel spread signal XI, and generates the 
addition signal of the output signals of the multipliers 1161 arid 1165 as the Q 
channel spread signal XQ. 

A baseband filter 1 : 171 filters the I channel spread signal XI output from the 
subtractor : l 1 671 and a baseband filter 1 173 filters the Q channel spread signal XQ 

1 0 output from the adder 1 1 69. A : gain controller 1 175 controls a gain of the I channel 
spread signal output from the baseband filter 1171, and a gain controller 1177 
controls a gaiti of the Q channel spread signal output from the baseband filter 1 1 73 . 
A mixer 1 179 generates an T channel RF signal by mincing the output of the gain 
controller 11 75 with an I ehaftriel carrier cbs(2Tcfct), and j a mixer 1 181 generates a 

15 Q channel RF signal by mixmg tHe output of the gam 1177 with a Q 

can-ier^in(27tfct). An adder 1 1 83 generates a transmission RF signal by adding the 
1 and Q channel RF signals output from the mixers 1 1 79 and 1181. 

The spreader having the c6nstruction-of FIG. 1 1 C, serving for the reverse 
linlc access channel and- pilot channel, receives the pilof channel signal as an I 
20 channel component and the access channel signal as a Q channel component, and 
' spreads the I and Q channel signals using the I and Q channel spread sequences PNI 
and PNQ. The signal output from the access channel is modulated with the 
orthogonal code in the multiplier 1 1 51 , and a relative gain of the access channel 
signal with respect to" the pilot channel signal is compensated in the gain controller 
25 i 1 53. The outputs of the multiplier 1 1 50 and the gain controller 1 1 53 are multiplied 
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by the spread sequences PNI and PNQ through the multipliers 1155-1165, thus 
being spread. Then, the gains, of the spread signals, are compensated through the 
- gain controllers 1175 and 1177.;;. - , ^ 

. ' -f FIG . 1 2 is a schematic diagram for explaining the orthogonal modulation and 
5 the spreading operation of the respective channel generators constituting the reverse 
link. . . . . ,, ; V : 

; : In the conventional CDMA communication system^ the reverse transmitter 
includes the pilot channel, the v fundamental. channel, the supplemental channel and 
the control channel. A cpntrql channel generator Receives a IQ-fcit control message 
1 0 and adds the power cqiitrol signal tqthertransi£is^ at specified 

intervals. In such a qase, the jnput control njess^ge is too small in size to transmit 
a great number of the power, control signjals > whiqhcausjes a lo^verijig of the system 
performance. Further, to provide th^ 

only the voice signal through the fundamental chapnel, the conventional CDMA 
1 5 communication system nses pilot channel , the supplemental channel and control 
channel. The control channel .should be, m^Wtair^ed for jthe power ^contrpl signal. 
Such a power control information transmitting method uses as many as three 
channels for.the qommon voice communication, thys deteriorating the peak-to- 
average ratio of a transmission amplifier. To proyide the packet data communication 
20 using the above method, it is necessary, to allocate the pilot channel and the 
supplemental channel,, then allocate the fundamental channel to contrpl the 
supplemental channel, and then allocate the control, channel to transit/the power 
control signal. Accordingly, for the packet data communication, the conventional 
CDMA communication system should use the four channels all. 
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It should be noted that the embodiment of the present invention uses the 
dedicated control channel which is distinguishable from the control channel used 
in the conventional CDMA communication system. The dedicated control channel 
has 1 72 input bits in maximum to cover the great deal of the control signals, thereby 

5 sdl ving the overload problem of the conventional CDMA mobile communication 
system /'Moreover, since tile embodiment transmits the power control bits by 
inserting th^m iiitd the pilot channel, it can transmit the voice signal using only the 
pilot channel and the fundamental channel for the common voice communication, 
without allocating tlie control channel separately for the power control. For the 

1 0 packet data 1 comm the packet data by using 

the pilot channel and the supplemental channel and by allocating the dedicated 
control channel for controlling the supplemental channel. Since the power control 
signal is transmitted by f being inserts it is not necessary to 

allocate the channel additionally for the poweir control signal. In this way, the 

1 5 invention can save one channel iri' the reverse link; as compared to the conventional 
method; As- a result, the invention lias the lower peak-to-average ratio, so that the 
terminal rriay have the wider coverage even using the same power. * 

Referring to FIG. 1 2, a multiplier 1 200 generates an orthogonally modulated 
pilot channel signal by multiplying the pilot signal and the pilot channel signal of 

20 the power control information by the orthogonal code. A multiplier 1202 generates 
an otthogoiially* modulated dedicated' cbnttolxhamiei- signal by multiplying the 
dedicated control "channel signal output from the dedicated control channel 
generator 153 by an allocated orthogonal code. A multiplier 1204 generates an 
orthogonally modulated supplemental channel signal by multiplying the 

25 supplemental channel signal output from the supplemental channel generator 161 
by an allocated orthogonal code. A multiplier 1206 generates an orthogonally 
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modulated fundamental channel signal by multiplying the fundamental channel 
signal output from the fundamental channel generator -159 by, an allocated 
orthogonal code. ^ . : ~ ? , . : 

?■ j » / - * 

A gain controller 1208 controls a gain of the orthogonally modulated 
5 dedicated control channel signal output ftom thje multiplier 1202. A gain controller 
1210 controls a gain pf the orthogonally modulated supplemental channel signal 
. output from the- multiplier 1204. A gain controller 1212 controls a gain of the 
orthogonally modulated fundamental channel signal output from the multiplier 
1206, The gain controllers 1208 s 1212.seryp to compensate the pilot channel signal 
10 and the relative gains with respect to^the input, qhannel signals^ respectively. 

An a<ider 1 21 4 adds the orthogonally^ pilot channel signal output 

from the multiplier 1200 to the output of Regain .controller 1208. The pilot channel 
. generator 1 55 may generate. the pilot signal with.th? power control. bit. An adder 
1216 adds the output of the gain controller 1.210 to the output of the gain controller 
15 1212. That is, the adder 1214 adds the pilot channel signal to the dedicated; control 
channel signal, and the adder 1216 adds the supplemental channel signal to the 
fundamental channel signal. , , f r . ; r ; r -; , . t r 

. A multiplier 1218 multiplies the I channel spread sequence PNI, by the long 
code and a multiplier 1220 n^ultiplies the Q channel spread sequence PNQ.by the 
20 long code, A multiplier 1222 multiplies the output of the adder, 12 14 by the I 
channel spread sequence PNI output from the multiplier 12 18, and a multiplier 1224 
multiplies the output of the adder 121 6 by the I channel spread sequence PNI output 
from the multiplier 121 8. A multiplier 1226 multiplies the output of the adder 1216 
by the Q channel spread sequence PNQ output from the multiplier 1220, and a 



nkicrv-virv ^\tjr\ oo^aott a 1 l 



WO 99/50977 



-50- 



K frCT/KR99/00155 



multiplier 1228 multiplies the output of the adder 1214 by the Q channel spread 
sequence PNQ output from the multiplier 1220. A subtracter 1230 generates an I 
channel' spread signal XI by subtracting the output of the multiplier 1226 from the 
output of the multiplier 1222, and an adder 123 2 generates a Q channel spread 

i signal XQ by adding the output of the multiplier 1224 to the output of the multiplier 
1228. that is, the spreader generates' the difference value between the two signals 
output from the multipliers 1222 and' 1226 as the I channel spread signal XI, and the 

' addition value of the stwo signals bVtpufrrbrri the multipliers 1224 and 1228 as the 
0 channel spread signal XQ. 0 

1 0 A baseband filter 1234 baseband filters the I channel spread signal XI output 

from the subtracter 1230, and a baseband filter 1 236 baseband filters the Q channel 
spread signal XQ output from the' adder 1232; A gain controller 1238 controls a 
gain of the I channel spread sigiial output frohl the baseband filter 1234, and a gain 
controller 1240 controls a gain 1 c-f the Q channel spread signal output frorri the 

1 5 baseband filter 1236. A mixer 1242 generates' an I channel RF signal by mixing the 
output of the gain controller 1238 with the I channel carrier cos(2Ttfct), and a mixer 
1244 generates a Q channel R^F Signal by mixing the output of the gain controller 
i 246'wifh th'e'Q channel barrier sin(2'Tcfct): Art adder 1248 generates a transmission 
RF signal by adding the I and Q channel RF signals output from the mixers 1242 

20 and 1244. ■ : 

Reference will be made to operation of the orthogonal modulation and the 
spread modulation of the reverse channel generators with reference to FIG. 12. The 
dedicated control channel generator 153, the supplemental channel generator 161 
and the fundamental channel generator 159 spread their channel signals with' the 
25 corresponding orthogonal codes, respectively , and compensate the relative gams 
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among the respective channels based on the pilot, channel signal. The reverse 
channels are divided by modulating the respective channels with the different 
orthogonal codes. Here, the orthogonal codes for dividing the respective channels 
are allocated in common to the users within, the coverage of the same base station. 
5 Thereafter, the orthogonally modulated dedicated control channel, signal is added 
to the orthogonally modulated, pilot signal, and the orthogonally modulated 
supplemental channel signal is added to the. orthogonally modulated fundamental 
channel signal. The spreader 167 then receiyqs the two addition signals as 1 and Q 
channel signals, respectively, and spreads the I and Q channel signals. The gain 
1 0 controllers 1238 and 1240 compensate the gains of the spread signals. 

Unlike the forward; pilo* channel, Ihe reverse pilot channel spreads the 
signals with the EN codes ^llpcated <yfferently f /or..evg3iy user. Thus, from the 
viewpoint of the base .station, ?^ the different 

pilot signals, the reverse pilot; channeUs the dedicated pilot channel. A transmitter 

15 of the reverse link has two different methods for spreading the transmission signal. * 
, A first method is to identify the users by .^e PN code. The method spreads the * 
respective channel signals with the predetqnnined Wal^h. codes for dividing, the 
respective channels. Here, the different ^Valsh. po4es are f allocated tp ^ tliq respective 
channels and the same, Walsh codes are allocated to the same channels for all .the 

20 users. A second method is to identify the users by the Walsh code. This method 
spreads the respective channel signals by using four Walsh codes allocated 
differently to every user, and uses the FN code in identifying the base station. 

FIG. 1 3 shows an orthogonal modulation and spread modulation scheme for 
the channel signals of the reverse channel generators. Referring to FIG. 13, an 
25 orthogonal modulator 1311 receives the reverse link pilot channel signal with the 
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power control bit and generates an orthogonally modulated pilot channel signal. An 
orthogonal modulator 1313 generates an orthogonally modulated dedicated control 
channel signal by multiplying the dedicated control channel signal output from the 
dedicated control channel generator 153 by an 1 allocated orthogonal code. An 
5 orthogonal modulator 1315 generates an orthogonally modulated fundamental 
channel" signal by multiplying thte fundamental channel signal output from the 
fundamental channel generator 1 59 by an Allocated orthogonal code. 

A gain controller 1317 controls a gain of the orthogonally modulated pilot 
'channel signal containing the power 'control bit output from the orthogonal 
10' modulator 1 31 1 : A gain controller J l 3 19 controls a gain of the orthogonally 
modulated dedicated control channel signal butpiit froiii the orthogonal modulator 
1313. A gain controller 1321 controls a gain 1 of the orthogonally modulated 
fundamental channel sighaloutpiit frbih the orthogonal modulator 1315. 

An adder 1323 adds the output of the gain controller 1317 to the output of 
1 5 the gain controller 1319. The output of the pilot channel generator 155 may be the 
pilot signal \vith the jpbwer control bit. A multiplier 1327 multiplies the I channel 
spread Sequence' PNI by thte user specific long' code, and a multiplier 1329 
multiplies the Q ' Channel spread sequence PNQ by the user specific long code. A 
spreader 1 325 receives the output of the adder 1323 as the I chkrinel signal and the 
20 butpiit of the gain controller 1321 as the Q channel signal, and spreads the received 
I and Q channel signals by using the I and Q channel spread sequences PNI and 
PNQ output from the multipliers 1327 and 1329. The spreader 1325 may be a 
complex PN spreader composed of the multipliers 1222-1228 and the adders 1230 
and 1232 as shown in FIG. 12. 
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A demultiplexer 1 33 1 demultiplexes the supplemental channel signal output 
* from the signal converter 8 16 . pf the, supplemental channel generator 161 by 
dividing the supplemental channel signal intothe odd-numbered symbols and the 
even-numbered symbols. , An orthogonal code generator 133,3 generates, an 

5 orthogonal code Wi. for orthogonally modulating the, odd-numbered supplemental 
channel symbols. A multiplier, 1335, multiplies the odd-numbe;red symbols output 
from the demultiplexer 1331 by the orthogonal code Wi and outputs an .orthogonally 
modulated odd-numbered symbols. Similarly, an orthogonal code generator 1337 
generates an orthogonal code.Wj for orthogonally modulating the even-numbered 

1 0 supplemental channel symbols. A multiplier J 339 multiplies the even-numbered 
symbols output -from the (demultiplexer 13 3J by the orthogonal code Wj and outputs v 
an orthogonally modulated ev^n-numbered symbols. An interleave 134.1, generates ~ „ 
a supplemental channel signal orthogonally, modulated with a one-chip resistance 
code by interleaving the orthogonally modulated supplemental channel symbols 

15 output from the multipliers 1335 and 1339. 

Although reference has besen made tp arnethod for employing the one-chip 
resistance code by using the two orthogonal code generators 1333 and 1337, the 
demultiplexer 1331 can modulate the channel signal with ar\ M-chip resistance code 
by demultiplexing the input supplemental channel symbols jntp M symbols, 
20 orthogonally modulating the M symbols with the corresponding. orthogonal cpdes 
output from M orthogonal code generators, and then interleaving the orthogonally, 
modulated symbols through the interleave 1341. . 

A gain controller 1343 controls a gain of the signal output from the 
interleave 1341. A decimator 1345 decimates a cell specific PNI code for 
25 distinguishing the base station, and a symbol repeater 1347 repeats the decimated 
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- pN, code two ^.Ad^V^W^'^^^ 0 **' . 
dis „„gu 1S h,ng the base station, and a syntbo, repeater ,351 repeats «. debated 
PNQ code two -me, The symbo, repeater. 1347 and 135, repeat the input PN 

, Wfor,heM-ch^^ 

" channel spread signal' far the i channel by muting *e output of the ga» 
,355 urates a suppfementaf channel spread signa, for the Q channe, by 

10 symbol repeater 1351. 

■ ' An adder ,357 generates an i cnannel spread signal by adding the I channel 
sprc adsi 2 naHM-,hc spreader >325 tothe S pread S i g na,of*enr„,«p,ier 1 353.and 

an addern59 g enerat*aQc^^ 
15 Jter ,30, filters the, 

' controls .gain ofihel channel spr-^d signal, a.d a channe, gain cbntroller >367 

2 oS P readsigh^^ 

afthe-channe,^— 

ml *er ,37, generates a Q channe, RF signa, by mixing the outpUt of the channe, 
gai nco„tro,,er,367with*eQchanne,carriersin(2.fct).Anadder,373 generates 

25 mixers 1369 and 1371. 
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Reference will be made to operation of the reverse adders 163 and 165 and 
the spreader 167 with referenpe to FJG, 13. In FIG. 12, the respective channels 
generators modulates the . channel signals by using the orthogonal code so as to 
distinguish the, channels, However, in FIG. 13, the dedicated control channel 
5 generator 153, the piJot channel generator 155 and; the fundamental channel 
generator 159 discriminate the .channels, by Rising the orthogonal code link in FIG. 
12 and the supplemental channel r :gqneratpr:.161^ the supplemental 
channel from the other channel&by using the; one-chip resistance code instead of the 
Walsh code. Of course,, it is also possible,, to distinguish the, channels using the 
1 0 Walsh code. . % , . v 

. Incase the one-chip resistance code is used, the supplemental channel signal 
. output from the reverse suppl^^tal channel generator 1 6\ is divided, into the odd- 
numbered symbols and the evexir^umbere.d^yinbols through tte ^multiplexer 1331 
and then modulated with the. qrthogonal cj^des. output from ; the orthogonal code 

15 generators 1333 and 1337. The.modillated.odd- and even-numbered symbols are 
output alternately through the interleave 1341. Jhe„ supplemental : channel.sigrials 
output from the interleave 1341 are^^prcontrolled and tken spread v^ith the PN 
codes which are equally., allocated ,tp the users in the_;Cover^ge of the same base 
station. Further, the PN. codes for spreading . the one-phip resistance, code are 

20 decimated at qnechip intervals. Generation of the one^chip resistance, code is well 
disclosed in Korean Patent Application No.39119/1997 filed by the applicant of 
this invention. , , : , , , , , 

The reverse channel transmitter haying the construction of FIG. 13 
modulates and spreads the supplemental channel signal differently from that of FIG. 
25 1 2. To be concrete, in FIG. 12, the signal obtained by adding the output signal of 
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the pilot channel generator 155 to the output signal of the dedicated control channel 
"generator 153 and the signal obtained by : adding the output signal of the 
fundamental channel generator 1 59 to the output signal of the supplemental channel 
generator 1 61 are input to the spreader to be spread. However, in FIG 13, the signal 
5 obtained by adding the output signal of the pilot channel generator 1 55 to the output 
of the dedicated control channel "generator 153 akt input to the spreader 1 325. Then, 
the output signals of the spreader 1325 are added tb the output signals, being spread 
with the one-chip resistance code, of the supplemental channel generator 161. 

' FIGS: 14A ; to 14C show the structure of frames transmitted through the 
10 fundamental channel, the supplerrieiital bhaiihel and the access channel, 
respectively. As illustrated, the fundamental 1 channel frame, the supplemental 
channel frame and the access channel framernclude specified information bits, CRC 
bits for allowing the receiver to ^ nieasure the quality of the received frames, and tail 
bits for initializing the encoders. ;; 

15 FIGS. 1 5 A and J l 5B show thd structure of frames transmitted through the 

:: - - dedicated coiifrol bhannel,'in wliich FIG. 15 A shows the structure of the control 
message with a first frame length aridFIG: 15B the structure of the control message 
with W second frame length. Iri the embodiment of the present invention, the first 

: 'frame length is 5fns and the second frame length is 20msl 

. ... , , ... . , . ^ 

20 As illustrated in FIGS. 15A: and 1 5B, the control message frame hks different 

structure according to its length. That is, as shown in FIG. 15 A, the '5ms control 
message frame consists of a portion (payload) containing the contents of the data, 
the CRC bits for measuring the frame quality, and the tail bits for initializing the 
encoder. Further, as shown in FIG. 15B, the 20ms control message frame consists 
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of a portion (MO) describing the frame type, a portion (paylqad) containing the 
contents of the data, the CRC bits for measuring the frame quality, and the tail bits. 
In particular, the last frame includes a padding for adjusting the last frame to 20ms, 
since the length of the data transmitted by the upper layer entity is variable. 

5 The Walsh codes us^d in the transmitters and receivers of the reverse link 

and the forward link can be replaced with the quasi-orthogonal codes. 

Now, reference will be made to the function of the respective channels 
according to the channel structure and the service ,types available in each case, with 
reference to the forward channel generators, and the reverse , channel generators 
10 having the structures shown in FIQS, >. 1 to 15B. Upon the call setup, the data . ; 
transmission/reception channels (i r e r , the pilot channel, the dedicated control 
channel, the fundamental channel a^dthe s^ 

combinations. Hereinbelow, with reference to FIGS. 1,6 A to 22B, the forward link 
and the reverse link having the various combinations will be described separately 

1 5 and then the service types usable to the respective combinations w:iU be specified. 
In addition, several service? will be mentioned by way of example, to, explain the 
function of the respective channels. In .the specification, the structure of the 
respective channels and their roles will be described in detail. The invention may 
also be applied to the services other than the services that will he mentioned 

20 hereinbelow. In FIGS. 16A to 22B, the arrow from the base station to the terminal 
denotes the forward link, and the arrow from the terminal to the base station denotes 
the reverse link. ; , , 

The forward link cornmunication may be performed in seven methods as 
described hereinbelow. : . 
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1 First, the communication may be performed using the forward link composed 
of the pilot channel^ and the fundamental channel. In such a case, all the control 
messages are transmitted by being added to the fundamental channel using a dim- 
and-burst orblank-and-burst method. Also, the poWer control signal is transmitted 
5 through the fundamental channel. FIG. 16B shows a flow chart for providing a 
forward link normal voice communication service, where the forward link is 
composed of the pilot channel 1 and the fundamental channel. 

I pon receiving a normal voice communication request message from the 
upper layer entity of the base station, the base station controller 101 allocates the 

1 0 fundamental channel for communication' and then transmits a channel allocation 
signal to the terminal by Enabling the paging- channel generator 109. Then, the 
terminal verified the data output from thepaging Channel generator 109 of the base 
statibn through the paging channel receiver- and transihifs ah acknowledge signal 
to-the c base station by enabling the 'access chairtlel generator 157. Upon receipt of 

15 the acknowledge signal frbm tfie terminal through the access channel receiver, the 
base stati6n transmit^ the voice data to the terminal via the allocated fundamental 
channel by enabling the fundamental Channel generator 1 1 1 . In the forward link, all 
the control messa^^ the power control signal are transmitted by being 

added to the voice data ; of the fundamental channel using the dim-and-burst or 

20 blarik-ahd-burst method. To terminate the voice communication^ the base station 
transmits a chahnel termination signal to the terminal through the fundamental 
channel generator 111. Upon receipt of the channel terminati on signal, the terminal 
transmits an acknowledge signal to the base station through the fundamental 
channel generator 159 and then releases the connected fundamental channel to 

25 terminate the voice communication. 
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Seqond, the communication may be performed using the forward link 
composed of the pilot channel, tjie dedicated control channel and the fundamental 
channel. In such a case, theppwcr control signal is transmitted by being added to 
the fundamental channel and.the oth^rcontrpl messages are transmitted through the 
5 dedicated control channel. FIG. 1 7B shows a flow chart for providing a forward link 
high quality vojce^pmmunicatipn service,, whqre the forward link is composed of 
the pilot channel, the dedicated control channel and the fundamental channel. 

: -, When receiving a forward linJcJiigh quality yoipe .communication request 
signal from the upper layer entity pfthe^as? station, the base station controller 1 0 1 

1 0 transmits a channel allocation si^al.^ dedicated 
control channel for, performing the ; high, quality , voice communication, to the 
tcmiinal . through channel by epablgig the paging channel 

generator 109. Upon receipt of the chacinel allocation sign^.tye terminal transmits 
an acknowledge signal to the b^sje station vi^the reverse access s channel by enabling 

15 the access channel generator, ,157., IJpon receipt ( pf the ;i acloio^vledge signal 
transmitted^from the terminal,, the, l?a^ station controller 101- transmits the voice 
. data to the terminal via ...the fpnyard ; fundamental -^h^ 

fundamental channel gene^pr f 1 11, Here, ; tp transmit the control message while the 
hi^h quality voice communication servi^ev is provided .^through the fundamental 

20 channel, the ba$e station ^controller , 101 enables the dedicated control channel 
generator 1 03 and transmits the control message via the forward dedicated control 
channel. At tliis moment, the terminal controller 151 also enables the reverse 
dedicatecjUontrol channel generator 153 to transmit the control message to the base 
station via the reverse dedicated control channel. The control message transmitted 

25 through the dedicated control channel during the voice communication has the 
frame size of 20ms. The base station may transmit the power control bit through the 
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forward fundamental channel to control the transmission power of the terminal. In 
such a case, the base station controller i 0 1 inserts the power control bits in specified 
positions and transmits them through the forward fundamental channel by enabling 
the fundamental channel generator 111. 

5 To terminate the commumcatiorf during the high quality voice 

communication service, the base station controller 101 transmits the channel 
termination request signal via the forward fundamental channel by enabling the 
fundamental channelgeherator 1 1 1 . Upon receipt of the channel termination request 
signal, the terminal controller 151 tristosmits an acknowledge signal to the base 

10 station through the reverse fundamental channel by enabling the fundamental 
channel generator 159. Then, the base station controller 101 releases the 
fundamental dharinel; thus terminating the voice communication. The fundamental 
channel can transmit the power control signal and the voice signal only, so that this 
communication method has the higher communication quality" as compared to the 

1 5 common voice communication method of transmitting all the control messages by 
r using the conventional dim-and-burst or bl^-and-burst method. 

v " ks describe the base 

station and the tetmirial allocate the fundamental channel to be used through the 
dedicated control channel; After allocation of the fundamental channel, the base 

20 ' station and the terminal service the voice communication function via the allocated 
fundamental channel and it arismit the control message through the dedicated control 
channel in case it has the control message to transmit while performing the voice 
communication via the fundamental channel. In the meantime, when the voice 
communication is completed, the fundamental channel is released thereby 

25 terminating the voice communication service. Further, a short and urgent control 
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message such as a channel allocation/release message is .transmitted in the 5ms 
frame, whereas the normal contrpl message such as a handoff message is 
transmitted in the 20ms frame. , 

Third, the communication may be performed using the forward link 
5 composed of the pilot channel, the fundamental channel and the supplemental 
channel. In such a case, the power control signal and the other control message are 
transmitted via the fundamental channel. FIG. 18B shows a flow chart for providing 
a forward link packet data communication; service, where, the forward link is 
composed of the pilot channel, the fundamental channel and the supplemental 
10 channel. , r 




Upon receiving a forward link packet data communication request signal 
from the upper layer entity of the base ^^station ? the, base station controller 101 
transmits a allocation request signal for the supplemental . channel thrpugh the 
forward fundamental channel by enabling the fundamental channel generator 1 1 1.., 

1 5 Upon receipt of the channel allocation request figiial, the terminal controller.! 5 1 
transmits an acknowledge signal to the base station via the reverse fundamental 
channel by enabling the fundamental .ph^el^gener^toi;. 15§. Here,. the control 
message transmitted through the; fundamental channel has the fr^me size of 5 ms. 
Upon receipt of the acknowledge signal, the base station cpntroller 101 transmits 

20 the packet data through the forward supplemental channel by enatying^ the 
supplemental channel generator 113. When it is necessary to transmit the control 
message during the packet data communication through the allocated supplemental 
channel, the base station controller 101 transmits the control message of the 20ms 
frame through the forward fundamental channel by enabling the fundamental 

25 channel generator 111. Likewise, when it is necessary to transmit the control 
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message during the packet data communication through the allocated supplemental 
channel, die terminal also transmits the control message of the 20ms frame through 
the reverse fundamental channel by enabling the fundamental channel generator 

5 During the packet data communicatiSn, the base station may transmit the 

power control bit through the forward fundamental channel to -control the 
transmission- power of the terminal: -In >this case, the base station controller 101 
; inserts the power control bits in specified positions 1 and transmit them through the 
forward fundamental channel by enablingthe fundamental channel generator 111. 

1 0 To terminate the packet data communication, the base station controller 1 01 

transmits a channel termination request signalfor the supplemental channel through 
the forward fundamental channel by enabling the fundamental channel generator 
111, and upon receipt : of the chanrier termination request signal, the terminal 
controller 1 51 transmits a channel termination signal to the base station via the 
1 5 reverse fundamental channel by enabling the fundamental channel generator 159. 
^ 5 Here, the contrdl message transmit^ fundamental channel has the 

. frame size ofSms^Through an interchange of the call termination request signal, 
, the supplemental*channelicurrently j in use for the packet daita communication is 
released, but the fundamental channel goes to a Control hold state. In the control 
20 hold state, the base station can transmit the control message to the terminal through 
the forward fundamental channel and coritfol the trjarismissibn power of the terminal 
by transmitting the power control signal at a specified time through the forward 
fundamental channel. 

As described above, when the control message is transmitted via the 
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fundamental channel and thp Racket data s is. transmitted via; the supplemental 
channel, the base station and, the terminal allocate the supplemental channel for the 
packet data service through the fundamental channel. After allocation of the 
supplemental channel, the base sation and the terminal perform the data 

5 communication via the allocated supplemental channel, and transmit the control 
message via the fundamental ichannel if[ ; the control message to be transmitted is 
generated, while performing t]\e packet data, service through the supplemental 
channel. Further, ; while transmittingithe-packetidata via the supplemental channel, 
the forward power control is performed) by using the fundamental channel. Upon 

1 0 completion of the packet data communication service,the base station requests the 
channel release via the fundamental channel. In this case, the supplemental channel 
is released thereby terminating. the packet data communication service, but the 
fundamental channel jiolds the connectipn state. Preferably, the control message 
such as the channel aUocation/r&le^m^ relatively short and should 

15 be managed promptly h^s the , frame ^ control 
message such as the handpff message has the frame size; of 20ms. 

Fourth, thp communication. n*ay 4>e; p^rfoiiiiednbyr using the, forward link 
consisting of the- pilot •channel, tjhe fundamental channel and the supplemental 
channel. In such;? -ease,; the voipe communication service; is.provided through the 

20 fundamental , channel and s the packet dat^ . service , is provided through the 
supplemental channel. Further, the power; confrol signal and the other control 
messages are transmitted via the fundamental channel. FIG. 2QB shows a flow chart 
for providing a forward link voice and packet data communication service -where 
the forward link is composed of the pilot channel, the fundamental channel and the 

25 supplemental channel. 
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. Wheiireceivingaforwardlinkvoiceandpato^^ 
. , signal from the upper layer entity of the base station, the base station controller 1 01 
. Jnsrnits a'channel allocation request signal for the supplemental channel for 
servicing the packet data, to the terminal through the forward fundamental channel 
5 by enabling the fundamental channel generator 111 . Then, upon receipt of the 
, channel allocation request signal, the terminal 5 transmits an acknowledge signal to 
the base station via the reverse fundamental channel by enabling the fundamental 
channel generator 159: Here, the - contrbl message transmitted through the 
• fundamental channel has 
,0 packetdata through the Seated forward Supplemental chaW^ enabling the 
supplemental channel generator lli, and the voice 'signal through the forward 
■fundamental channel by enabling' me nmdamental' channel generator 1 1 1 . In the 
= forward link; Ml the control messages including the power control signal are 
transmitted-:via the fundamental chahriel 

,5 • Fifth, the communication- may be performed by using the forward link 

•consists 
, c h^ 

transmirted-via the dedicated control Channel: FIGV 19B shows a flow chart for 
providingaforwardlinkpacketdatacommunicanonservice^herethefo^ 

20 is composed of the Pilot channel, ' the' dedicated control channel and the 

supplemental channel. . . 

-When receiving a forward link packet data communication request signal 
from the upper layer entity of the base station, the base station controller 101 
transmits a channel allocation request signal for the supplemental channel via the 
o forward dedicated 'control channel by enabling the dedicated control channel 
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generator 1 03. Upon receipt of the channel allocation request signal, the terminal 
transmits an acknowledge signal through the reverse dedicated control channel by 
enabling the dedicated control channel generator 153. Here, the control message 
transmitted through the dedicated control channel has the frame size of 5ms. Upon 
5 receipt of the acknowledge signal the base station controller 101 transmits the 
packet data through the forward supplemental channel by enabling the supplemental 
channel generator 113. If it is necessary tp.transmit the: control message while 
servicing the packet data through the supplemental channel, the base station 
controller 1 0 1 transmits the control message of the 20ms frame throughthe forward 

1 0 dedi cated control channel by enablingthe dedicated control channel generator 1 03 . 
Similarly, if it is necessary to transmit the control message while servicing the 
packet data through the allocated supplemental channel, the terminal also transmits 
the control message of the 20ms, frame to .the base station through ;the reverse 
dedicated control channel by enabling me dedicated control, channel generator 153. 

15 To control the transmission power of the terminal during the packet data 
comm unication service, the base station can fransmjt the power control bit through 
the forward dedicated contrpl channel. In>this case, the base istaupn.controller 101 
inserts the power contrpl bits in the specified positions and,transmits,them via the 
forward dedicated conjrol channel.by enabling the dedicated control, generator 103. 

20 To terminate the packet data communication service, the base station 

controller 101 transmits a channel termination request signal for the supplemental 
channel through the forward dedicated control channel by enabling the dedicated 
control channel generator 103. Upon receipt of the channel termination request 
signal, the terminal controller 1 5 1 transmits a channel termination signal to the base 

25 station via the reverse dedicated control channel by enabling the dedicated control 
channel generator 153. Here, the control message transmitted through the dedicated 
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contrbl channel has the frame size of 5ms; By 1 way of the interchange of the channel 
termination request signal, the supplemental channel currently in use for the packet 
data communication is released, but the dedicated control channel goes to the 
control hold state: In the control hold state, the base station can transmit the control 
5 message to the terminal through the forward dedicated control channel and control 
the transmission power of the terminal by transmitting the power control signal at 
a specified time through the forward dedicated control channel. 

As described above; when transmitting th6 packet data communication 
''through the supplemental channel and transmitting the control message through the 

10 dedicated control channel, the base ; station arid the terminal allocate the 
supplemental channel for the packet data service through the dedicated control 
channel. After allocation of the supplemental channel, the base station and the 
terminal perform tHe packet data 1 cdmmunication via the allocated Supplemental 
■ channel, and transmit the cbntrol message tfe the dedicated control channel 

15 when the control message to be transmitted 1 is generated. Meanwhile, when the 
packet 1 data commiiiiicatibn service is completed, the base station requests the 
channel release: Then, the supplemental channel is release thereby terminating the 
I&cket (lata bbnimuni cation service, but the dedicated control channel holds its 
connection state. During transmission of the bbntrolmessage through the dedicated 

20 control channel, the control riiessages such as the channel Allocation arid telease 
messages which have the short fraiiie; size arid should be managed promptly are 
transmitted in the 5ms framed whereas the normal control messagfe such as the 
handoff message is transmitted in the 20ms frame. 

Sixth, the communication may be performed by using the forward link 
25 consisting of the pilot channel, the dedicated control channel, the fundamental 
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channel.and the, supplemental channel. In such a case, the power control signal and 
the control messages.related to the fundamental channel are transmitted through the 
fundamental channel, further, the control messages pertinent to supplemental 
channel are transmitted through the dedicated control channel. FIG. 22B shows a 
5 flow chart for providing a forward, link >voice and packet data communication 
service, where, the forward link is composed of the pilot channel, the dedicated 
control channel, the fundamental channel and the supplemental channel. 

When receiving the voice and packet data communication service request 
signal from the upper layer r entity of the base station, the base station controller 1 0 1 
10 transmits a. control message for .the channel allocation, to the terminal via the ,4 
forward dedicated contrpj channel b,y enabling the . dedicated control channel 
generator 1 03. Upon receipt of the contrpimessage for ■ tlye channel allocation, the ; 
terminal controller 1 5 1 transmits an acknowledge signal to the base station via the 
reverse dedicated contrpl channel by enabling ,tihe dedicated control channel 
1 5 generator 153. Here, r the Qpntrol message transmitted through the .dedicated control 
r channel has the frame size of 5ms. .The base station^ then transmits the packet data 
through the allocated forwarcl supplemental channel, arid transmits the voiceand the 
control message for contrpHing the voice thrpuglxthe forward fundamental channel 
, by the dim-and-burst or bl^nkr^id-bi^rst mpthoc^v ln the forward link, the power 
20 control signal is transmitted through the fundamental channel.. Since the 
supplemental channel is connected only whenit has the data to transmit, theire might 
, exist a situation that the voice communication only is provided without connecting 
the supplemental channel. ... . . . 

Seventh, the communication may be performed by using the forward link 
25 consisting of the pilot channel, the dedicated control channel, the fundamental 
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channel and the supplemental channel. In such acase, the voice communication 
service is r provided through the fundamental channel and the jacket data service is 
provided through ' the supplemental channel. Furtfier, the power control signal is 
transmitted through the fundamental channel and the control messages pertinent to 

5 the fundamental channel and the supplemental channel are transmitted to through 
the dedicated control channel. FIG. 2 IB sho\vs"a flow chart for providing a forward 

1 link voice and packet data communication service; where the forward link is 
composed of the pilot channel, the dedicated 1 control channel, the fundamental 
channel and the supplemental channel. 

10 On receiving a voice and packet data communication request signal from the 

upper layer entity -of 'the base station, the base station controller 101 outputs a 
control message * for allocating th^d fundamental channel arid the supplemental 
channel to the terminal througlrffie'fo^af^ dedicated control channel by enabling 
1 the dedicated control channel geh&ator 103. 'Upon receipt of the control message, 

1 5 the terminal transmits an-acknbwledge signal to the base station through the reverse 
dedicated coritrbl chanhel by etiabling the dedicated control channel generator 1 53. 
r Here, the control rhessage tr^niitted through the dedicated control chainel has the 
frame size* of 5ms. The base staitiori ihkn transmits the voice via the forward 
fundamental channel and the packet' data via the forward supplemental channel by 

20 enabling the fundamental channel generator 111 and the supplemental channel 
generator 1 13. The control message in the forward link is transmitted through the 
dedicated control channel, and the power control signal is transmitted through the 
fundamental' channel. ' 

Furthermore, the reverse link communication may also be performed in the 
25 seven methods described hereinbeiow. 
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. First, the communication may be performed using the reverse link composed 
of the pilot channel and the fundamental f channel. In such a case, all the control 
messages are transmitted through the fundamental channel by using the dim-and- 
burst or blank-pd-burst method. However, when the communication is performed 
5 through the reverse link, the power control signal is ordinarily transmitted through 
the pilot channel. FIG. 1 6A shows a flow chart for providing a reverse link normal 
voice (communication service, whers tlpLe, reverse link is composed of the pilot 
channel and the fundamental chaTinelt , 

Conventionally, to transmit the voice signal after the call setup so as to 
10 . provide the reverse link nprnial voice t corrmi^nication service, the pilot channel and ; * 
the fundamental change] should be used; together with the control channel for : 
, transmitting the ppwer control ^ si^aL Powever^ in the embodiment of the present 
invention, the power control signal is transmitted titirough the pilot channel, so that 
the voice signal may b<s; transmitted using t both; the pilot channel and the 
15 fundamental channel without aUocating t^ the : , 

conventional system, the system according tothe presentipyentipn uses the fewer 
channels, thereby reducing the peak 7 to 7 average ratio, ^s,a result, as compared to 
the prior art, the terminal may have the \yider coverage even with the same power 
and have the reduced complexity of the receiver. . , < 

20. . When receiving a reverse Jink normal voice communication request signal 
from the upper layer entity of the terminal, the terminal controller, 151 transmits a 
channel request signal to the base station via the access channel by enabling the 
access channel generator 157. Upon receipt of the channel request signal, the base 
station controller 101 transmits the information pertinent to the channel allocation 

25 and the parameters pertinent to adjacent cells to the terminal via the paging channel 



-70- 

by enabling the paging channel generator 109: The terminal then transmits an 
acknowledge signal to the base sation by means of the access charinel generator 1 57 
upon receipt of the channel allocation information. Upon receiving the acknowledge 
signal, the base station prepares to receive the signals from the terminal via the 
5 fundamental channel allocated by enabling the fundamental channel generator 111, 
and the terminal fransmits the voice signal tb the base station via the fundamental 
"channel allocated by enabling the fundamental channel generator 1591 The base 
station and the terminal interchange the voice c signal throujgh the forward and 
reverse fundamental channel the forward fundamental 

10 channel' generator 1 11 and the reverse fundamental channel generator 159, and 
< transmit' the control messages excluding the power control signal by adding them 
to tile transmission voice data using the dim-arid-burst or blank-and^-burst method. 
Further, to 1 control the J transmission^ terminal controller 15 1 adds the 

power control sigrial to the pilot signal arid transmits it to the base station through 

1 5 the pilot channel by enabling the pilot channel generator 155. To terminate the data 
transmission while providing the voice communication through the allocated 
fundamental channel, the terminal transmits a data transmission end signal to the 
v base station by 1 means of the fundamental channel generator 1 59, and upon receipt 
of the (lata transmission end signal; the Base station transmits an acknowledge signal 

20 l t6 the terminal by means bf the fra 1 1 and terminates 

* ;; the voice edmriiunication by releasing the connected fundamental channel. 

* Second, the communication may be performed using the reverse ; link 
composed of the pilot channel, the dedicated control charinel and the fundamental 
channel. In such a case, all the messages excluding the power control signal is 
25 transmitted through the dedicated control channel. In the reverse link 
communication, the power control signal is normally transmitted through the pilot 
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. channel., FIG. : 17A shows a flow; chart, for providing a reverse link high quality 
voice communication service, .where the reverse link is composed of the pilot 
channel, the>dedicated control channel and the fundamental channel. 

When receiving a reverse link high ^quality; voice communication request 
-5 signal from the upper layer entity of the terminal 5 the^ terminal controller 151 
transmits a channel, allocation request signal to the base station through the access 
channel by enabling/the access channel generator 157. Upon receiving the channel 
allocation request signal from the access channel -generator 157, the base station 
controller 101 transmits a channel alioc^ti on f signal through the forward paging 
10 channel by enabling the paging charmql generator 109, On receiving the channel ^ f 
allocation signal^ v the terminal transmits data through the, fundamental channel ? 
allocated by enabling the fundamental ; phanneL generator^ 1 59, and if necessary, 
transmits the control signal through Ae dedicatpdiC^troL channel by- enabling the 
dedicated control channel generator 155^Here, : the ^ control message bas the frame 
15 size of 2pms. f; • . - — , V; . ■ --\ vo- n A-rr . ■■■ ' - 

To termiijate tte ^ . Ypice 

communication service, tjie^terminal controller^ 5 li transmits a channel termination 
request signal via the. reverse iundamentaUcha^ the fundamental 

channel generator ,159. Upon receipt of the channel termination request signal* the 

20 base station controller 101 transmits a channel termination signal to the terminal 
, . through the forward fundamental channel by enabling the fundamental channel 
generator 111. The terminal thexj, releases the channel at a specified time. The 
control message transmitted through the fundamental channel has the frame size of 
5ms. The reverse pilot channel generator 155 transmits the pilot signal together with 

25 the power control signal, and the other control signals are transmitted through the 
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- dedicated control channel: Accordingly, th£ fundamental channel can transmit the 
control message for releasing the fundamental channel and the voice signal only, 
thereby improving the communication quality as compared to the existing voice 
communication methodof transmitting the Cbntfol message by using the dim-and- 

5 burst or blank-and-burst method. 

Third, the communication may be performed using the reverse link 
composed of the pilot channel, the fundariiental channel arid the supplemental 
channel, in such a case, all the control messages excludmg the power control signal 
'" arc transmitted via the fundamental channel; In the reverse link communication, the 
10 power control signal is normally transmitted through the pilot channel. FIG. 18A 
shows vl flow chart for providing a reverse linkpacket data communication service, 
where the reverse link is composed of the pilot channel, the fundamental channel 
and the supplemental channel. 

1 The con ventiohal communication system should use the pilot channel, the 
1 5 supplemental channel, the fundamental channel arid the control channel to transmit 
the packet data after the call -settfp in Ofder to provide the reverse link packet data 
commuriicatibfi. Though most control messages fdr the supplemental channel are 

- transmitted through the fundamental bhanhei, ; Ae tonVentibnal system should use 
even the control channel to transmit the power control signal. However, in the 

20 reverse 1 ink communication, the invention system transmits the power control signal 
1 through' the pilot channel, so that it can transmit only the packet data through the 
supplemental bhannel and only the control message through the fundamental 
channel. In the prior art system, the four channels of the pilot channel, the 
supplemental channel, the fundamental channel arid the control channel are used to 

25 transmit the packet data; However, in the present invention, the three channels of 
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the pilot channel, the supplemental channel and the fundamental channel are used 
to transmit the packet data. Therefore, thp communication system of the invention 
can reduce the peak-to-average ratio by, using the fewer channels, as compared to 
the conventional system, and can also reduce the complexity of thereceiver. . 

5 When receiving a reverse link packet data communication request signal 

from the upper layer entity of the terminal, the terminal controller 151 transmits a 
channel allocation request signal through :the reverse fundamental channel by 
enabling the fundamental channel generator , 159. The, base. station controller 101 
then transmits a channel aUocatipn; signal for the supplemental, channel, through 

1 0 which the packet data pommunipation. is to be provided, via the forward 
fundamental channel by enabling the fundamental channel generator 111. Here, the . ♦* 
used control message, has the frame sizq of 5ms v Being provided with the 
supplemental channel allocated through the forward fundamental channel, the 
terminal controller 151 transmits the packet data through the reverse supplemental 

1 5 channel by enabling the supplemental channel generator 1 6 1 .. During transmission - 
of the packet data, the terminal controller r l 51 transmits, if necessary, the control 
message via the reverse fundamental channel by enabling the fundamental channel 
generator 1 59. Here, the control .message transmitted at this moment has the frame 
size of 20ms. Further, the base station qoptrqller lOl also transmits the packet data 

20 through the forward supplemental channel by enabling the supplemental channel 
generator 113, and transmits, when necessary, t}ie control data through the forward 
fundamental channel by enabling the fundamental channel generator 111. The 
control message transmitted at this moment also has the frame size of 20ms. 

To terminate the packet data communication, the terminal controller 151 
25 transmits a channel termination request signal through the reverse fundamental 
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channel by enabling the fundamental channel generator 1 59, and upon receipt of the 
channel termination request signal, the base station controller 101 transmits a 
channel termination signal to the terminal via the forward fundamental channel by 
enabling the fundamental channel generator 1 1 1. Here, the" Control message 
5 - transmitted through the fundamental channel has the frame size of 5ms. Through 
an interchange of the channel termination request signal, the supplemental channel 
currently in use for the packet data communication is released, but the fundamental 
channel goes to the control hold state. In the control hold state, the reverse pilot 
channel" generator 155 transmits the power control signal together with the pilot 
1 0 signal at a specified time and the other control signals are transmitted through the 
rundanierital channel which holds the connection state. 

Fourth, the communication 'may ! be performed by using the reverse link 
consisting of the pilot Chanel, the fundamental channel and the supplemental 
channel, in such a case, the ; voice coinhiuriicatiori service is provided through the 
15 fundamental channel arid tHe packet data Service is provided through the 
-supplemental ichannei. Further, the' control messages are transmitted via the 
fundamental channel. FIG!. 20 A shows a ft ow chart for providing a reverse link 
voice arid packet data coriliriimicatibn'service, Vvherei the reverse link is composed 
of the pilot 1 chanriel, the fundamental channel and the supplemental channel. 

20 Conventionally, the pilot chanriel, the fundamental chanriel, the supplemental 

channel and the control channel should be used to transmit the voice signal and the 
packet data for the reverse link voice and packet data communication service. 
However, in the present invention, the power control signal of the reverse link is 
transmitted through the pilot channel, so that the supplemental channel transmits 

25 only the packet data and the fundamental channel transmits only the voice signal 
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and the control message. Conventionally, the four channels of the pilot channel, the 
supplemental channel, the fundamental, channel and the control channel are used to 
transmit the voice and packet data. t JIowever,.in the invention, the three channels of 
the pilot channel, the fundamental channel and the supplemental channel are used 
5 to transmit the voice and packet data. Therefore, the communication system of the 
invention can reduce the peak-to-average ratio by using the fewer, channels as 
compared to the cqnventional ( communication system. - 

When recei ving a reverse link voice and packet data communication request 
signal from the upper layer entity of the terminal, the terminal controller -151 

10 transmits a channel allocation request sjgiial for the- supplemental channel to the - ? 
base station through the reverse fundamental channel by enabling the fundamental * 
channel generator ,1 59. Upon recgipt qf the cjjannel allocation request signal, the 
base station controller 101 allocates the, supplemental channel to the terminal 
through the forward fundamental channel, by the . fundamental channel 

15 generator 111. Here, the r use^control message has ;the frarrjesize of. 5ms. The , 
terminal controller 151 then transmits the packet data ^through the reverse 
supplemental channel allocated by enabling the supplemental cftaiuiel generator 16 1 
and the voice signal through ,jthe reverse, fundamental channel. by enabling the 
fundamental channel generator 159, JHere., the power control signal jn the reverse 

20 link is transmitted via the pilot channel and the other control messages are 
transmitted through the fundamental channel., ■„.. , , ■■ ■ * 

Fifth, the communication may be performed by using the reverse link 
consisting of the pilot channel, the dedicated control channel and the supplemental 
channel. In such a case, all the control messages excluding the power control signal 
25 are transmitted through the dedicated control channel, and the power control signal 
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is normally transmitted through the pilot channel when : the communication is 
performed via the reverse link. FIG; 1 9A shows a flow chart for providing a reverse 
link packet data communication service 'where the reverse link is composed of the 
pilot channel, the dedicated control channel and the supplemental channel. 

5 Conventionally, for the reverse link packet data communication, the pilot 

channel, the supplemental channel, the furidamentaFchannel and the control channel 
should be used to transmit thd packet data -after the call setup. Though most of the 
control messages; for the supplemental- channel^ are transmitted through the 
fundamental channel, the conventional communication system should use even the 

1 0 control channel to transmit the power control signal. In the invention, however, the 
power control signal.of the reverse link is transmitted through me pilot channel, so 
that the supplemental channel transmits the packet data only and the dedicated 
control channel .transmits the control messages only . Although the conventional 
communication system uses four channels of the pilot channel, the supplemental 

1 5 channel, the fundamental channel and the control channel, the novel communication 
system I uses, three'channels of the pilot chahnel,the supplemental channel and the 
dedicated control channel,* thereby reducing the peak-to-average ratio using the 
fewer channels -as compared to the r conventional system and reducing the 
complexity of the receiver.- ' ' ' - "' '"■ • 

20 . ' When receiving' a reverse link packet data" communicatibn request signal 
from the upper layer entity of the terminal, the terminal controller i 51 transmits a 
channel' allocation request signal via the reverse dedicated control channel by 
enabling the dedicated control channel generator 153. Upon receipt of the channel 
allocation request signal, the base station controller 101 transmits a channel 

25 allocation signal for the supplemental channel, for providing the packet data 
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. communication, via the forward dedicated control channel by enabling the 
dedicated control channel generator 103. The control message used at this moment 
has the frame size of 5ms. Then,, the terminal controller 1 51 transmits the packet 
data through the reverse supplemental channel by enabling the supplemental 
5 channel generator 161. If it is necessary to transmit the control message while 
transmitting -the packet data, the terminal controller 151 -transmits the control 
message having the frame size of 20ms: through the reverse dedicated control 
channel by enabling the indicated control ehannekgenerator;153. The base station 
controller 101 also transmits the packet data via: the forward supplemental channel 

10 by enabling the ; supplemental channel generator 113, and the ' control message 
through the forward dedicated, control channel by enabling the dedicated control ; 
channel generator 1(03,, when necessary; In this case, the control message has the 
frame size of 20ms. To cpntrol ^ transmission pov/er:of the base station during. the 
packet data communication v ?the terminal .controller 1 5 1 transmits the power control 

15 signal through the 3 reverse pilot channel, --.-ib ..^ov. $ ,r . ^ * , < 

To germinate the packet data communipatioji service while transmitting the 
packet data through the supplemental channel and the controLmessage through the 
dedicated control channel, < the teiminal controller 151 transmits a channel 
termination request signal through the reverse dedicated control channel by enabling 

20 the dedicated control channel generator 153. Upon receipt of the channel 
termination request signal, the base station controller \ Oil transmits a channel 
termination signal to the terminal via ^he forward dedicated control channel by 
enabling the dedicated control channel generator 103. Here, the control, message 
transmitted through the dedicated control channel has the frame size of 5ms. By 

25 way of the interchange of the channel termination request signal, the supplemental 
channel currently in use for the packet data communication is released, but the 
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dedicated controlchannel goes to the control hold state; In the control hold state, the 
reverse pilot channel generator 1 55 transihits the pbwer control signal together with 
the pilot signal at a specified time and the Other control signatls are transmitted 
through the dedicated control channel whiefr holds the connection state. 

5 Sixth, the' communication * may be performed by using the reverse link 

consisting of the pilot channel, the dedicated control channel, the fundamental 
channel and the supplemental channel: In 1 such a case, the control message pertinent 
tb the fundamental chaririel is transmitted through the fundkmental channel and the 
control message pertinent to the supplemental channel is transmitted through the 

1 0 dedicated control channel. When the communicatioti is performed through the 
reverse link, the power control signal is normally transmitted through the pilot 
channel. FIG. 22A shoWs a flow cliart for prbviding a reverse link voice and packet 
data communication service, where the reverse link is composed of the pilot 
channel, the dedicated control ^ channel and the 

15 supplemental chanriei; " " ^ . ^, 

Convention for the reverse litrk voice and packet data communication, 
the pilot channel, itib supplemental channel, the fundamental channel and the 
control channel should be used to transmit the packet idata after the call setup. 
1 Referring to FIG. 22 A, the supplemental channel traitemits Only the packet data, the 

20 fundamental channel transmits only the voice signal to be transmitted through the 
fundamental channel and the control message for controlling the voice sigtial, and 
the dedicated control channel transmits the control message for controlling the 
supplemental channel. The conventional system uses four channels of the pilot 
channel, the supplemental channel, the fundamental channel and the control channel 

25 in order tb transmit the voice and packet data. The invention system also uses four 
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channels of the pilot channel, the supplemental channel, th<? fundamental channel 
and the dedicated control channel, Hpwever, in the conventional system, since the 
... control channel has a small capacity^ most of the control messages for the 
supplemental channel are transmitted through the fundamental channel, thereby 
5 deteriorating the quality of the voice signal and the packet data. However, the 
invention system transmits the power control bit throughthe pilot channel, transmits 
. the control message for the voice signal-through the fundamental channel by using 
s ,the dim-and-burst or blapk-and 7 burst method, and transmits the control message for 
the supplemental channel through the dedicated control channel. Therefore, as 
10 compared to the conventional system,, the new,systern pan improves the, quality of 
, the voice ajid packet data. ■ - : 

, When receiving a voice and packet data communication service request 
signal from the. upper layer . entity of the terminal, .the terminal controller; 151 
transmits a channel allocation request signaLto the base station via the reverse 

1 5 dedicated control channel by enabling the dedicated control channel generator 153. 
Upon receipt of the channel allocation request signal, the base station controller 1 0 1 
transmits a control message for allocating the supplemental) channel , through the 
forward dedicated control, chaiinql by enabling the dedicated control^ channel 
generator 1 0.3. Here, the coitfrpl message transmitted through the dedicated cpntrol 

20 channel has the frame size of 5ms. The terminal then transmits the packet data 
through the reverse supplemental channel allocated by enabling the supplemental 
channel generator 161, and transmits the vqice and the .control message for 
controlling the voice through the reverse fundamental channel by enabling the 
fundamental channel generator 159. Here, the control message for controlling the 

25 voice is added tp the fundamental channel by the dim-and-burst or blank-and-burst 
. method and then transmitted. The pilot signal in the reverse link is transmitted 



WO 99/50977 



^80- 



'PCt/KR99/00155 



through the pilot channel and theother control messages are transmitted through the 
dedicated control channel. The supplemental"6hannei is ; connected only when it has 
the .data to transmit and, otherwise, disconnected. Therefore, there might exist a 
circumstance that the voice communication is* 'performed without connecting the 
5 supplemental channel. That is, the system may be under the circumstance that the 
reverse dedicated -cbntrol channel' is connected, and --'the voice and the control 
message for the 7 voice are transmitted through' the fundamental channel. 

' " Seventh, the communication may be performed by using the reverse link 
consisting of the* pilot channel; the- dedicated control channel, the fundamental 

10 channel and the supplemental channel. In such a case, the fundairierital channel 
provides the voice service only and the supplemental channel provides the packet 
data service: only. Here; all the! control messages pertinent to the fundamental 
channel and me supplemental channel are transmitted through the dedicated control 
channel, and the power control • signal' is : rionh^ly-'ttansmitted through the pilot 

1 5 ; channel when the "communication is performed ''through the reverse link. FIG/2 1 A 
Shdwsr.a^.fldw- i'ch^- T -T6Y--providing-' ^"reverse link voice and packet data 
communication service, where the reverse link is composed of the pilot channel, the 
dedicated control channel, the fundamental channel and the 5 supplemental channel. 

~ To transmit the voice : 'signal arid the packet data after me caU setup for the 
20 reverse link voice and packet data cornmunication, the conventional system uses the 
pilot channel^ the fundamental channel, the supplemental channel and the control 
channel; In the invention, however, the power control signal of the reverse link is 
transmitted through the pilot channel. Referring to FIGS. 21A afld 21B, the 
supplemental channel transmits the packet data only, the fundamental channel 
25 transmits the voice signal oniy, and dedicated control channel transmits the control 
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message. The conventional, system shpuld us? four channels of the pilot channel, the 
supplemental channel, the fundamental channel and the control . channel. The 
invention system also uses four . channels of the pilot channel, the fundamental 
channel, the supplemental ..chapnpLapd the dedicated control channel. However, 
5 since the control channel has the Jo\v,jcapacity f ;the conventional system transmits 
most of the control messages for the supplemental channel through the fundamental 
channel, w hich deteriorates the. quality:, of the voice signal and the packet data. 
However, in the invention, the power control bit is transmitted through the pilot 
channel and all the control messages arp.fransmitte^ diedicated control 

1 0 channel, thus improving the quality of the voice and packet data as compared to the 
, conventional system.. ,r M , ? . ,;„*v^. ■? = 

When receiving a reverse linkvoice ^d; packet data communication requests 
signal from the upper layqr entity, of t^te^inalj th0 7 ter^nal controller 151 
transmits a channel allocation request si^^lfpr the T fundame;ntal channel and the 
1 5 supplemental channel, through the reverse, dedicated conteot channel by enabling 
the dedicated control channel generator,! 53. Upon receipt ^f the control message, 
the base station controller £0 1 allocates the supple^ 

forward dedicated control cjhanipiel by , e^bjing the dedicated, control channel 
generator 1 03 . Here, the control message transmitted through the dedicated control 

20 channel has the frame size pf 5ms. Then, the terminal controller 15 \ transmits the 
packet data through. title reverse supplemental channel allocated by enabling the 
supplemental channel generator 161 and. the voice signal .through the. reverse 
fundamental channel allocated by enabling the fundamental channel generator 159. 
The power control signal of the reverse link is transmitted through the pilot channel 

25 and the other control messages are transmitted through the dedicated control 
channel. 
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As illustrated in FIGS; 17A t6 '22B; the communication system of the 

i n vention independently uses the channel for transmitting the control message while 

performing the voice and/or packet data communication. That is, as shown in FIGS. 

17A and 17B ? for the high quality voice communication service, the voice is 

5 transmitted through the fundamental .channel arid the control message is transmitted 

through the dedicated control channel. As shown in FIGS. 18A and 18B, for the 

packet data communication #1, thepa'cket data is transmitted through the 

supplemental channel and the control ; message is transmitted through the 

fundamental channel. As shown in FIGs. 19A and 19B, for the packet data 

1 0 communication #2, the packet data is transmitted through the supplemental channel 

i ■ * ^ ; J. . ' . ; 

and the contrdl message is transmitted through the dedicated control channel. As 

Shown in. FIGs. 20A and 20B, for the voice and packet data communication #1, the 

voice and the control hiessage are transmitted through the fundamental channel and 

. the packet data is transmitted through the supplemental channel; As shown in FIGs. 

15 21 A and 2 IB;, for the voice and packet data communication #2, the voice is 
transmitted through the fundamental channel, the packet data is transmitted through 
the suppiemehtar channel and the' control' message is transmitted through the 
(dedicated control channel. As shown in FIGs. 22A and 22B, for the voice and 
packet data communication #3, the voice and the . control message pertinent to the 

20 voice are transmitted through the fundamental channel, the packet data is 
transmitted through the supplemental channel and the control message pertinent to 
the packet data communication is transmitted through dedicated control channel. As 
desbrihed above, in Hie reverse link, tlie power control signal is transmitted through 
the pilot channel. However, in the forward link, the power control signal is 

25 transmitted through the fundamental channel when the fundamental channel is in 
use, arid through the dedicated control channel only when the fundamental channel 
is not in use; In FIGs. 17A to 22B, brackets [] express the state where the control 
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message and the data are transmitted; simultaneously. 
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In Table 1, PCH denotes the pilot . channel, DCCH the dedicated control 
15 channel. FCH the fundamental channel and SCH the supplemental channel. 

Although the descriptions are made laying stress on the respective channel 
generators, it is to be noted that the respective channel receivers have the reverse 
construction of the corresponding channel generators. Therefore, the detailed 
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description- of the respective channel receivers is omitted herein. 

- , The communication system according to the present invention includes the 
dedicated control channel (or another channel capable of functioning as the 
dedicated control channel), and transmits -the control message independently by 
5 using the dedicated control channel when servicing the voice and packet data 
communication. Further, the system transmits the control messages pertinent to the 
channvl allocation for the fundamental'chanriel and/or the supplemental channel to 
be used for the communication channel through the dedicated control channel, and 
transmits the control message pertinent to the communication during the active 

1 0 status through the dedicated control channel. When' the call is released; although the 
channel i n> use: is disconnected,:the dedicated control channel maintains the control 
hold status to transmit/receive the control message. 'Therefore, in the idle state 
where the channel has no data to transmit, the channel in use is released and only 
the dedicated control channel is held. Meanwhile, if the data to be transmitted is 

1 5 generated in the control hold status, the system promptly goes to the communication 
state by allocating the channel. At this moment, if the control hold status lasts over 
a predetermined time, the system proceeds to the idle state and releases even the 
dedicated control channel. Accordingly, the system does not transmit the control 
message through the channel in use, thereby improving efficiency of the orthogonal 

20 code. 

Moreover, since the power control signal is transmitted to the terminal 
through the forward dedicated control channel, the system can solve the problem 
caused by insertion of the power control bit. That is to say, when the control 
message is transmitted through the fundamental channel, the power control signal 
25 for the forward link is transmitted by being added to the fundamental channel, and 
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when the control message is transmitted through the dedicated control channel, the 
power control signal for the forward link is transmitted by being added to the 
dedicated control channel. Therefore, the, system controls the reverse power by 
using the channel for transmitting a the control message, not the channel in use, 
thereby improving the communication quality,. 

In addition, the control message,^ transmitted in -different frame length 
according to the types of the control messages. >That is, when allocating and 
releasing the channels fpr communication the-system uses the short frame, since the 
control messages are relatively shortand should be transmitted promptly . However, 
when transmitting a lojig contrpl jmessage such as the handpff message, the system- 
uses the long frame. Therefore, the control message cm be efficiently transmitted- 
through. the dedicated control channel. ■ ; . - ; ' :: 
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WHAT IS CLAIMED IS: J 

1 . A base station communication device for a CDMA (Code Division 
Multiple Access) communication system^ comprising: 

a pi lot channel generator for generating a pilot signal; ' 
5 a dedicated control channel generator for generating a control message for 

a dedicated control channel; ' - ,; 

a fundamental channer generatbr f6r generating a voice signal; and 
a supplemental charmel generator for generating data. 

2. The base station communication device as claimed in claim 1 , further 
1 0 comprising a spreader for spreading outputs of said channel' generators. 



3 . The base station communication device as claimed in claim 2, further 
comprising a controller for aHocatitig aii orthogonal code for dividing channels of 
said channel generatofs. J ^ : r ^ - ■ 

4. The base station communication device as claimed in claim 3, 
15 wherein said controller allocates a quasi^orthogbnal code to at least one of said 

channel generators: * 1 : ^ >: \ \r-. 

5. The base station communication device as claimed in claim 4, 
wherein the -channel generator to whicli said quasi-orthogonal code is allocated is 
said dedicated control channel generator/ 

20 ' 6 - The base station communication device as claimed in claim 3, 
wherein said dedicated control channel generator generates the control message 
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discontinuously according to existence/nonexistence cf said control message. 

7. The base station /communication device as claimed in claim 3, 
wherein the control message generated from said dedicated control channel 
generator comprises a radio link protocol (RLP). i; ; v 

5 8. The base station communication device as claimed in . claim 3, 

wherein the control message generated from said^ dedicated control channel 
generator comprises a, MAC (Medium Access Control) message.;. : 

9. , The .base station communication device as claimed in claim 3y-- 
wherein the control message generated O froim ? - said dedicated control channel;; , 

1 0 generator comprises an L3 signaling message. 

10. The base station communication ^ device as; claimed in claim 3, 
wherein said dedicated control channel generator adds po^er control information 
to said control message. 

11. The base station communication t deviee as claiijied in claim 3, 
1 5 wherein said fundamental channel generator adds power control information to said 

voice signal. 

12. The base station communication device- as claimed in claim 3, 
wherein said fundamental channel generator adds power control information to said 
voice signal and said dedicated control channel generator adds said power control 

20 information to said control message when said fundamental channel generator is 
disabled. . . . . . . * ' . 
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13. r The base station communication device as claimed in claim 3, 
wherein said dedicated control channel generator generates said control message in 
first arid second frame sizes according to sizes of said control message. 

14. The base station communication device as claimed in claim 3, 
5 wherein said dedicated control channel generator generates said control message in 

a first frame size When said control message is an urgent control message and in a 
second frame size when said control message is a normal control message. 

' 1 5: The base station commuhibatioh device as claimed in claim 13 or 14, 
wherein said first frame size is 5ms and said second frame size is 20ms. 

10 16. The base station communication device as claimed in claim 3, 

wherein said dedicated confrol charmel generator generaties "s^id control message in 
a first frame size when said control message is urgent control message and in a 
second frame size when said control message is a normal control message. 

. - 

1 7. The base station communication device as claimed in claim 1 5 or 1 6, 
5 Wherein said first frame size is Srris and kaid second frame size is 20ms. 

18. The base station communication device as claimed in claim 15, 
wherein said dedicated control channel generator generates said control message 
discontinuously according to existence/nonexistence of said control message. 

19. The base station communication device as claimed in claim 3, 
0 wherein said supplemental channel generator allocates a plurality of supplemental 

channels. 
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20 . The base station communication device as claimed in claim 3 , further 
comprising: ...... r , 

a sync channel generator to which an orthogonal code is allocated by said 
controller, for generating sync channel information for time synchronization and 
5 frame synchronization; and , . r - •< \; ■ • 

a paging channel generator to >vhich an orthogonal code is allocated by said 
controller, for generating information required. before formation of a communication 
channel. , % , ; _ _ , . 

2h A terminal communication device, for a CPMA communication 
10 system, comprising: - , . ... . . s; 

a dedicated control channel generator for generating a control message for 

. a dedicated control channel; 

a pilot channel generator for generating a pilot signal by adding a power 
control signal to said pilot signal; _ r , ; , 

15 a fundamental channel generator for generating a voice signal; and 

a supplemental channel generator for generating data. 

22. The terminal communication device as claimed in claini 21 t> further 
comprising a spreader for spreading outputs of said channel generators. 



20 



23. The terminal communication device as claimed in claim 22, further 
comprising a controller for allocating an orthogonal code for dividing channels of 
said channel generators. 
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24. The terminal communication device as claimed in claim 23, wherein 
said controller allocates a quasi-orthogonal code to at least one of said channel 
generators. :/ 

25 . • ; The terminal communication device as claimed in claim 24, wherein 
5 the channel generator to which said quasi-ortho&dnai code is allocated is said 

dedicated control channel generator. :A 

; 26 . - The temiinarcommunicatibrt device as claimed in claim 23 , wherein 
said, controller allocates 2 orie-chip resistance code to at least one of said channel 
generators. - - - I ■ • >i 

10 27. The terminal cbnmium^ 

the channel generator to which said one-ehip resistance cocie is allocated is said 
dedicated control channel generator. 

v ; : 28/ The tertninal communicatiori device as claimed in claim 23, wherein 
said - dedicated control' channel generator generates the control message 
1 5 discontinuously according to existence/nonexistence of said control message. 



- 29: The terminal communication device as claimed in claim 23, wherein 
the control message generated from said dedicated control channel generator 
comprises an RLP message. 
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30. The terminal communication device as claimed in claim 23, wherein 
the control message generated from. said, dedicated control channel generator 
comprises a MAC message. 

31. The terminal communication device as claimed in claim 23 , wherein 
5 the control message generated frorn said , dedicated control channel, generator 

comprises an L3 signaling message. , ; . ^ , ^ , 

32. The terminal commxmica^on deviqe 

said dedicated control channel generator, generates said control message in first and 
second frame sizes according to sizes of said control message. 

10 .33 . The terminal communication deyice.as claimed in claim 32, wherein 

said first frame size is 5ms and said, second fr^e sizje.is. ^Oms. :5r . 

34. The terminal communication device as claimed in claim 33, wherein 
said dedicated control chajujel generator; , generates --s^idi ^oontrol s message 
discontinuously according to existencjs/nonexisteijpe of said control message; , 

15 35. The terminal communication device as claimed in claim 23 , wherein 

said dedicated control channel generator generates said control message in a first 
frame size when said control message is an urgent control message and in a second 
frame size when said control message is a normal control message. 

36. The terminal communication-device as claimed in claim 3 5, wherein 
20 said first frame size is 5ms and said second frame size is 20ms. t 
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37. - The terminal communication device as claimed in claim 36, wherein 
said dedicated control channel generator : generates said control message 
discontinuously according fo existence/rionexisterice of said control message. 

* 3 8 . : The terminal communication device as claimed in claim 23 , wherein 
5 said supplemental channel generator allocates a plurality of supplemental channels. 

3 9 . The terminal communication device as claimed in claim 23, wherein 
said dedicated control channel generator generates said control message at a data 
rate of 9.6Kbps. - ] '' r " - ' V :.: r! ■ • - " 1 : ' • 

40. ' The terniiiial communication device as claimed in claim 39, wherein 
1 0 the contfol message generated ■■: from said idedicatetf -"contror 1 channel generator 

comprises an RLP message. 

41 . The tenniiial 6bmmuiiication device as claimed in claim 39, wherein 
the control messagfe channel generator 
comprises a MAG message.' : * - r " ^ ' *"' - : '- - 



15 42: The terminal communication device' as claiined in claim 39, wherein 

the control message generated from said dedicated control channel generator 
comprises an L3 signaling message. ? 

43. A terminal communication device for a CDMA communication 
system, comprising: - 
20 a dedicated control channel generator for generating a control message for 
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a dedicated control channel, sai decontrol -jnessage having a frame length variable 
according to a control type and a data rate of 9.6Kbps; 

,.a pilot channel generator for generating a pilot signal by adding a power 
control signal to said pilot signal; 
5 a fundamental channel generator for generating a voice signal at a variable 

"ralC; aild , ^ ~- :■/)::>' \l ; ■ . *■ ' 

a supplemental channel generator for generating data at a scheduled rate. 

44. Thc f tcrrninal cptpmimicatiQn device as claimed in cl^^ 
comprising a spreader for spreading outputs of said channel generators. 

10 , . 45. The termin^L communication device as claimed in claim 44, further 
comprising a controller for allppating an orthogonal code for dividing channels of^ 
said channel generators. 

46. The terminal communication device as claimed in claim 45, wherein 
said dedicated control channel generator gene^ates said control message in first and 

1 5 second frame lengths according to sizes of said contrpl message. / - :: - . 

47. The terminal communication device as claimed in claim 46, wherein 
r said control message comprises RLP, MAC and L3 signaling messages.. 

48 . The terminal communication device as claimed in claim. 47 , -wherein 
the scheduled rate of said supplemental channel generator is over 9.6Kbps. 

20 49. The terminal communication device as claimed in claim 48, wherein 

the variable rate of said fundamental channel generator is a selected one of 9.6Kbps, 
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4.8Kbps, 2.4Kbps and 1.2Kbps. : 1 h * 

50. A terminal communication device for a CDMA communication 
system, comprising: 

a dedicated control channel generator for generating a control message for 
5 a dedicated control channel arid spreading said control message with an orthogonal 
code for an allocated dedicated control channel to generate a dedicated control 
channel signal, said control message having a frame length variable according to a 
control type and having a data rate of 9- 6Kbps; 

a pilot channel generator for spreading a pilot signal and a ! power control 
1 0 signal added td said pilot signal by using r an orthogonal cocie allocateid for a pilot 
channel to generate a pilot channel signal; 

a fundamental channel generator fof r spireadmg 1 a voice signal with an 
orthogonal code allocated for a fundamental channel to generate a fundamental 
•channel signal; : : - ; - r ' j ' ' r '*"- : cj 1 - " ■-• 

15 a supplemental channel generator for spreading data with an or^^ 

allocated for a supplemental bhannel to generate a supplemental channel signal; 

an adder for generating a' first chahiiel isignal by adding said dedicated 
control channel sigtial to said pilot channel signal, tod generating a second channel 
signal by adding said fundairiental channel signal to 1 said : supplemental channel 
20 signal; and 

a spreader for spreading said firsr and 7 ' second channel signals with 
corresponding common PN sequences for a base station. 

5 1 . The terminal communication device as claimed in claim 50, wherein 
said dedicated control channel generator generates said control message in first and 

25 second frame lengths according to a message type. ' 
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52 . The terminal communication device as claimed in claim 5,1 , wherein 
the control message of said dedicated control channel generator comprises RLP, 
MAC and L3 signal messages.- ■ 

53 . The terminal communication device as claimed in claim 52, wherein 
5 said supplemental channel generator, generates said data at a scheduled rate of over 

9.6Kbps according to a decision by the base station.; 

54. The terminal communication device as, claipied^in claim 53, wherein 
said fundamental channel generator generates a yoipe signal having a data rate 
selected fqnn variable ra^^ , 

10 5p. ; A .terminal communica^on ,4eyiCje r for-\«t CDMA communication 

system, comprising: ^ , ...^ ^v^,,/^ -.li r \rr r .\w-\\-^ .V-. - 

a dedicated control channel generator for generating a control message for 
a dedicated control channel an4 spreading said cpntroimess^ge .with an orthogonal 
code to generate a dedicated control channel signal, said control message having a 
1 5 frame length variable according to ^control type ^jd^yj[pg,a^tai!ate of 9.6Kbps; 

a pilot channel generator for spreading ^ c pilot signal and, a. pcrwer control 
signal added to said pilot signal with $aid orthogonal code to generate a pilot 
channel signal; 

a fundamental, channel §enerator r for spreading a voice signal with said 
20 orthogonal code to generate a fundamental channel signal; . ■: ... 

a supplemental channel generator for spreading data with said orthogonal 
code to generate a supplemental channel signal; 

an adder for generating a first channel signal by adding said dedicated 
control channel signal to said pilot channel signal, and generating a second channel 
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signal by adding said fundamental channel signar to said supplemental channel 
signal; and ■ - 

a spreader for spreading said first and second channel signals with 
corresponding PN sequences; 
5 wherein said PN sequences are subscriber specific codes. 

5(v The tenhiiial communication device as claimed in claim 55^ wherein 
said dedicated control channel generator generates said control message in first and 
secohd frame lengths iaccording to a message type. 

57. The terminal communication device as claimed in claim 56, wherein 
10 the control message of said dedicated control channel generator coinprises RLP, 

MAC and L3 signal messages. 

58 . The terminal communication device as claimed in claim 57, wherein 
said supplemental channel generator generates said data at a scheduled rate of over 
9.6Kbps according to a decision by the base station. 

15 59: The teiminalconm 

said fundamental channel generator generates a voice signal having a selected one 
of variable rates of 9.6Kbps, 4.8Kbps, 2.4Kbf>s and 1 .2Kbps. 

60. ' A terminal communication device for a CDMA communication 

system, comprising: 

20 a dedicated control channel generator for generating a control message for 

a dedicated control channel and spreading said control message with an orthogonal 
code to generate a dedicated control channel signal, said control message having a 
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frame length variable according to a control type and having a data rate of 9.6Kbps; 

,a pilot channel generator for spreading a pilot signal and a power control 
signal added to said pilot signal with said orthogonal code tp generate a pilot 
channel signal; ' 
5 a fundamental channel generator for spreading a, voice signal with said 

orthogonal code to generate a fundamental channel signal; 

a first adder for generating a first channel signal by adding said dedicated 
control channel signal to said pilot channel signal; . ;j 

a first spreader for spreading said first channel signal and said fundamental 
1 0 channel signal being a second channel signal with corresponding subscriber specific 
PN sequences; 

a supplemental channel generator for spreading data with a one-chip 
resistance code; 

a second spreader for spreading an output of said supplemental channel 
1 5 generator with a common PN sequence of a base station; and 

a second adder for adding an output of said first spreader tp an output of said 
second spreader. 

6 1 . The terminal communication device as claimed in claim 60, wherein 
said supplemental [channel generator comprises: . 
20 a demultiplexer for demultiplexing said data to split said data into first and 

second data; 

a first orthogonal spreader for spreading saici first data with a first orthogonal 

code; 

a second orthogonal spreader for spreading said second data with a second 
25 orthogonal code; and 

an interleaver for interleaving said first and second orthogonal codes and 
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outputfing an output thereof to said second spreader. 

< 62 . The terminal communication device as claimed in claim 6 1 , wherein 
said dedicated control generator gerierktes said control message in first and second 
frame lengths according to a message type. 

5 63^ The terminal communication device as claimed in claim 62, wherein 

the control message of said dedicated control channel generator comprises RLP, 
MAC and L3 signal messages.' ■ ' ^ * 

64. The r terminal communication d^vice as claimed in claim 63^ 

said supplemental channel generator generates said data at ascheduled rate of over 
1 0 9.6Kbps according to a decision by the base station. 

65. The terminal communication device as claimedin claim 64, wherein 
said fundamental chaiiriel generator generates a voice signal having a data rate 
selected from variable rates of 9.6Kbps; 4.8Kbps, 2.4Kbps and 1 .2Kbps. 

66. A CDMA communication system comprising: 
15 a base station dievice including; ! * ^ 

a forward pilot channel generator for generating a pilot signal; 
: " a forward dedicatee! control channel generator for generating a control 
message for a forward dedicated control channel; 

a forward fundamental channel generator for generating a voice 
20 signal; • 

a forward supplemental channel generator for generating data; 
a terminal device including; ' - . 
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a reverse dedicated control channel generator for generating a control 
message for a reverse dedicated control channel; 

a reverse pilot channel generator for generating a pilot signal by 
adding a power control signal to -said pilot, signal;, . ; 
5 a reverse fundamental channel, generator for generating a voice signal; 

and 

a reverse supplemental channel generator for generating data. 

67. The CDMA communication system as claimed inxlaim 66, wherein 
said base station device further comprises a forward spreader for spreading outputs 

1 0 of said forward channel generators,' wherein said terminal device further comprises r . 
a reverse spreader for spreading output^ of sai4 rpverae channel generators. 

68. The CDMA communication system as claimed in claim 67, wherein 
said base sation device further comprises a forward cpntroller for allocating an 
orthogonal code for dividing channels pf said forward channel generators, wherein 

15 said terminal device, further comprises a-, reverse ^controller, for allocating an 
orthogonal code for dividing channels of said reverse channel generators. 

69. The CDMA communication system as i claimed in claim 68, wherein 
said forward controller ^llopates a .quasi -orthogonal code to at least one of said 

• forward channel generators, wherein said reverse controller allocates a quasi- 
20 orthogonal code to at least one of said reverse channel generators. . 

70. The CDMA communication system as claimed in claim 69, wherein 
the forward channel generator to which said quasirorthogonal code is allocated is 
said forward dedicated control channel generator, wherein the reverse channel 
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generator to which said quasi-orthogonal code is allocated is said reverse 
supplemental channel generator. 

7 1 . The CDMA communication system as claimed in claim 70, wherein 
said forward Controller allocates a quaisi-orthogonal code to at least one of said 

5 forward channel generators,' wherein said reverse controller allocates a one-chip 
resistance code to at lease one of said reverse channel generators. 

72. The CDMA communication system as claimed in claim 71 , wherein 
the forward channel generator to which said quasi-orthogonal code is allocated is 
said forward dedicated control channel generator, wherein the reverse channel 

0 generator to which said one-chip resistance code is allocated is said reverse 
supplemental channel generator. 

73 . The CDMX communication system as claimed in claim 68, wherein 
said forward and fever^e dedicated control channel generators generate said control 
messages discontinuously according to existence/nonexistence of said control 

5 messages. 

74- The CDMA communication system as claimed in claim 68, wherein 
the control messages of said forward and reverse dedicated control channel 
generators each comprise an RLP message. : ' : " ' 



75 . The CDMA communication system as claimed in claim 68, wherein 
0 the control messages of said forward and reverse dedicated control channel 
generators each comprise a MAC message. 
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76. The CDMA communication system as claimed in claim 68, wherein 
the control messages of said forward and reverse dedicated, control, channel 
generators each comprise an L3 signaling message. 

77. The CDMA communication system as claimed in claim 68, wherein 
said forward dedicated control channel generator adds power control information 
to said control message. 

78 . The CDMA communication system ats claimed in claim 68, wherein 
said forward fundamental channel generator adds power control information to said 
voice signal. r . 

79. The CDMA communication system as claimed in claim 68, wherein 
said forward fundamental channel generator adds power control information to said 
voice signal, wherein said forward dedicated control channel generator. adds said 
power control information to said control message when said forward fundamental 
channel generator is disabled. 

80. The CDMA communication system as claimed in claim 68, wherein 
said forward and reverse dedicated control channel generators; each generate said 
control messages in first and second frame lengths according to the sizes of said 
control messages. 

8 1 . The CDMA communication system as claimed in claim 80, wherein 
said first frame length is 5ms and said second frame length is 20ms. 
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82 . The CDMA communication system as claimed inclairn 68; wherein 
said forward and reverse dedicated control channel generators generate the control 
messages in said first frame length when said control messages are urgent control 
messages,' and generate. the control messages in said second frame length when said 

5 control messages are normal messages. > * 

83. The CDMA communication system as claimed in claim 82, wherein 
said first frame length is 5ms and said second frame length is 20ms. 

: 84: i. : ; The CDMA communication system as claimed in claim 80, wherein 
said forward and reverse dedicated control channel generators generate said control 
10 .messages discontinuously according to existence/nonexistence of said control 
messages. 

: - .•/•... ■ . v y:j- ■.;-; 1 rv'-r :;. '.-.:."> .:\ "■■■«-..,:-. • a 

85. A forward link channel transmission device for 0 a CDMA 
communication system,; comprising: : ^ : . ; . . : ' 
a pilot channel' generator for generating a ; pilot signal; 
15 a dedicated control channel generator for generating a control message for 

a dedicated control channel; and 5 • ^ 

: " ^ a fundamental channel generator for generating a ^ridamental channel signal 
by adding a power control signal to a voice signal. 

i 86. - ' The forward link channel transmission device as claimed iii claim 85, 
20 further comprising a spreader for spreading outputs of said channel generators. 1 

87 . The forward link channel transmission device as claimed in claim 86, 
further comprising a controller for allocating an orthogonal code for dividing 
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channels of said channel generators. : * 

88. The forward link channel transmission device as claimed in claim 87, 
wherein said dedicated control channel generator generates said control message in 
first and second lengths according to the type of said control message. 



5 89. The forward link channel 

wherein ,the ; control message of said dedicated control channel generator comprises 
at least one of RLP,, MAC and L3 signal messages. . " 1 

90. A forward link channel transmission device for a CDMA 
communication system, comprising: ? :•*■-■.*..*.■ / ; ! 

10 a pilot channel generator for generating a pilofcsignal; 

a dedicated control channel. generator for generating a . dedicated control 
channel signal by adding a ? power control ;message to a control message for a 
dedicated control channel; and .v • , : ^ : f 

a supplemental, channel generator for generating a supplemental channel 
15 signal for data. „~ . - ?m- : . ; ; 

9 1 . The forward link channel transmission, device as claimed in claim 90, 
further comprising a spreader for spreading outputs of said channel generators. 

92 . The forward link channel transmission device as claimed in claim 9 1 , 
further comprising a controller for allocating an orthogonal code for dividing 
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channels of said chanrier generators." * ' 

93 . The forward link channel transmission device as claimed in claim 92, 
wherein said dedicated control channel generator generates said control message in 
first and second frame lengths according to the type of said control message. 

5 94 . The forward link channel transmission device as claimed in claim 93 , 

wherein said control message comprises RLP, MAC and L3 signal messages. 

95. A forward link channel transmission device for a CDMA 
communication system, comprising: 
a pilot channel ^ 

10 a dedicated control channel generator for generating a control message for 

a dedi cated control channel; ' c , . - ^ 

a fundamental channel generator for generating a fundamental channel signal 
by adding a power control signal to a voice signal; and 

a supplemental channel generator for generating a supplemental channel 
15 signal for data. ~ 1 1 " 



96. The forward link channel transmission device as claimed in claim 95, 
further comprising a spreader for spreading outputs of said channel generators. 



97. : The forward link channel transmission device as claimed in claim 96, 
further comprising a controller for allocating an orthogonal code for dividing 

20 channels of said channel generators. 

98 . The forward link channel transmission device as claimed in claim 97, 
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wherein said dedicated control channel generator generates said control message in 
first and second frame lengths according to the type of said control message. 

99. The forward link channel transmission device as claimed in claim 98, 
wherein said control message comprises RLP, MAC and L3 signal messages. 



5 100. A reverse link channel transmission device for a CDMA 

communication system, comprising: 

a pilot channel generator for generating a pilot ; channel signal by adding * 
power control information to a pilot signal; and . 

a fundamental control channel generator for generating a fundamental 
10 channel signal for a voice signal and a control message. + - 

101 . The reverse link channel transmission device as claimed in claim 100, r 
wherein said pilot channel generator generates said pilot channel signal by 
multiplexing the pilot signal with a fixed value and power control information, 
wherein said power control information is added 16 bits per frame. 



15 1 02. The reverse link channel transmission device as claimed in claim 101 , 
further comprising a spreader for spreading outputs of said channel generators. 

1 03 . The reverse link channel transmission device as claimed in claim 1 02, 
wherein said dedicated control channel generator generates said control message in 
first and second frame lengths according to the type of said control message. 
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;1 04. ~ The reverse link channel transmission device as claimed in claim 1 03 , 
wherein said control message comprises RLP/ MAC arid L3 signal messages. 

105. A reverse link channel transmission device for a CDMA 
communication system, comprising: - ' '* 

5 a pilot channel generator for generating a pilot channel signal by adding 

power control information to a pilot signal; J - 

a dedicated control channel generator for generating a control message for 
a dedicated control channel; and 

a supplemental 1 channel generator for generating a supplemental channel 
10 signal for a voicb signal. - } "■' : - " - , /: r/: - : 

1 06 . Trie reverse link cHaririel transmission device as claimed in claim 1 05 , 
wherein said pilot channel generator generates said pilot channel signal by 
multiplexing the^ilot -signal with 1 tffixed value and power control information, 
wherein said jiower control iriformatiori is added 1 6 bits per frame. 

15 1 ^ 107. -Thereverse link channel transmission device as claimed in claim 106, 
further comprising a spreader for spreading outputs of said channel generators. 

108. The reverse link channel transmission device as claimed in claim 107, 
wherein said dedicated control channel generator generates said control message in 
first and second frame lengths according to the type of said control message. 

20 109. The reverse link channel transmission device as claimed inclairn 1 08, 

wherein said control message comprises RLP, MAC and L3 signal messages. 
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110. A reverse; ; link channel . transmission device: for a CDMA 
communication system, comprising: A - 

a pilot channel generator for generating a pilot channel signal by adding 
power control information to a pilot signal; . r! 
5 a fundamental channel generator for generating a control message and a 

fundamental channel signal for a voice signal; and , , . ; , 

a supplemental channel generatqr 2 for generating a supplemental channel 
signal for a data, , ; ■ ■ j y, r :\: V ' ; 

, 111. The reverse link ; Qhaimel*ansmjss^ as claimed in claim 110, 

10 wherein said pilot channel generator generates said pilot . channel signal by 
multiplexing the pilot signal with a fixed value and power control information, 
wherein said power contjx)Unfc^ frame. * 

1 12. The reverse link channel transmission device as claimed in claim 1 11 , 
further comprising a spreader for spreading ;outputs of §aid ,channel generators; 

15 113. : A reverse .link, clxangel t^s CDMA ; 

communication system, .comprising: : y . ir - , :; . : ,,• M . 

a pilot channel generator for generating a pilot channel signal by adding 
power control information to a pilot signal; ~ - : ; ; . 

a , dedicated control qbannel generator for generating a control message for 

■ , ■ • .... ■> 1 ~ ' 

20 a dedicated control channel; and , . -\ 

a supplemental channel generator for generating a supplemental channel 
signal for data, 

114. The reverse link channel transmission device as claimed in claim 113, 
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wherein said- pilot- channel generator generates said pilot channel signal by 
multiplexing the pilot signal with a fixed value and power control information, 
wherein said power control information is added 16 bits per frame. 

115. The reverse link channel transmission device as claimed in claim 114, 
5 further comprising a spreader for spreading outputs of said channel generators. 

.1:16. The reverse link chaiiriel traristnission device as cM^ 
whcrcinsaid dedicated control channel generator generates said control message in 
first and second frame lengths according to the type of said control message. 

.1 17. 1 The reverse link channel transmission device ^ 
0 wherein said control message comprises RLP, MAC and L3 signal messages. 

118. A reverse link channel transmission device for k CDMA 
communication system, comprising:' u - 

: a : pilot- channel generator for" gerierati^ channel signal by adding 

power control ^ information to a 1 pilot signal; 1 : ' " 
5 a dedicated control channel generator fot generating 1 a control message for 

a dedicated control channel; 

< - a fundamental channel gerieraitor for generating a fundamental channel signal 
for a voice" sign&l; arid r ' v ' ^ ^ - " . 

a supplemental channel generator for generating a supplemental channel 
0 signal for data. 

119. The reverse link channel transmission device as claimed in claim 118, 
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wherein said pilot channel generator generates said pilot channel signal by 
multiplexing the pilot signal with a; fixed value and power control information, 
wherein said power control information is addled 16 bits per frame. 

120. The reverse link channel transmission device as claimed in claim 119, 
5 further comprising a spreader for spreac|ing outputs of said channel generators. 

121. The reverse link channel transmission device as claimed in claim 120, 
wherein said dedicated control channd generators generates saidcontrol message in 
first and second franie lengths according to, the type of said, control message. 

1 22 . The reverse link channel transmission device as claimed in claim 121, 
10 wherein said coritrpl message. cpmpri^s R^ messages. * 

123. A forward link channel communication method in a CDMA 
communication system, comprising the step r of: , - ; r ~- 

transmitting a control message for a dedicated control ^channel; and data 
through the dedicated control channel and a supplemental channel, respectively; and 
1 5 spreading signals of said dedicated control channel and supplementalchamiel 

and transmitting said sprea4,si 

1 24. The forward link channel communication method as claimed in Claim 
123, further comprising the step of adding power control information to said 
control message for the dedicated control channel. ^ . 

20 125. A reverse link channel communication method in a CDMA 

communication system, comprising the step of: 
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•« • transmitting a pilot signal and power control information through a pilot 
• channehandtrans^^ 

through the dedicated control channel and a supplemental channel, respectively; and 
spreading signals of said dedicated control channel and supplemental channel 
and transmitting said spread signals. 

126. : Amethodforcommuri^ 
station for a CDMA communication system, comprising the steps of: 

.:■ allocating adedicated^^ 
channel information and a dedicated' cbntol channel for communicating control 

D information;-' " " ' " ' „ 

transmitting information Via thi'dedicated fondamen^ channel and the 

control iriibrmatiotfviathede^ca^ control channel; and 

upon term«bh of cbrnm^mica^, relying the dedicated fundamental 
channel and the dedicated control channel. 

, 5 127/ -> The method as : claiMedin claim 126, 'wherein the information 

transmitted via the dedicated fundamental channel includes voice or data. 

- 128. The method as claimedincla^ 
transmitted via the dedicated control ^sage having a 

first frame length, or a control message and a user message having a second frame 
20 length. >: . 

129. The method as claimed in claim 128, wherein the first frame length 
is 5ms and the second frame length is 20ms. . 
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130. The method as claimed in claim 127, wherein the dedicated control 
channel transmits power control bits for controlling a transmission power of a 
reverse link. . .. • f f 

131. A method for communicating dedicated channel information in a 
5 mobile station for a CDMA communication system, comprising the steps of: 

establishing a dedipated ^fundamental channel for .communicating the 
dedicated channel infprmation, a dedicated, control channel for communicating 
control information and a pilot channel for pommunicating a pilot signal, according 
to channel allocation message received froin a base station; . .. 

10 transmitting information via the dedicated fundamental channel and the: 

control information via the dedicated control channel; and 

upon termination of communication via the dedicated channels, releasing the 
dedicated fundamental channel and the dedicated control channel. 

132. The method as claimed in claim 131, wherein the information 
1 5 transmitted via the dedicated fundamental channel includes voice or data. 

133. The method as claimed in claim 132, wherein the control information 
transmitted via the dedicated control channel includes , a control message having a 
first frame length, or a control message and a user message haying a second frame 
length. . . ; .. . % _ . . . . 

20 1 34. The method as claimed in claim 133, wherein the first frame length 

is 5ms and the second frame length is 20ms. 

135. The method as claimed in claim 132, wherein the dedicated pilot 
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channel transmits power control bits for controlling a transmission pow6r of a 
forward link. 

136. A method for communicating data in a base station for a CDMA 
communication system, comprising the steps of: 
5 a) allocating a dedicated fundamental channel for communicating the data 

and a dedicated control channel for corrimunicatirig control information; 

b) transmitting information via the dedicated fundamental channel and the 
control information via the dedicated control channel; and 

c) upon , termination ;of communication^ releasing the dedicated channels. 

1 0 137. The jnethod as claimed in claim 136, wherein the st&p c) comprises 

. the steps of: ir r >-. --u : . • . r^rr^'^- v:*- lv r. v , - : 

\) releasing the dedicated to 

ii) transitioning to a control hold state to hold a connection state of the 
dedicated cohtrolochanneL n . v o * \ J 

1 5 : I. ^138. The method as claimed in claim 137, wherein the step ii) comprises 
the steps of: v ; 

allocating the dedicated fundamental channel to restart communication, when 
data communication is requested within a predefined time; and - 

releasing the dedicated control channel when data communication is not 
20 requested with the predefined time.:.: - y ■ : 

139. The method as claimed in claim 136, wherein the control information 
transmitted via the dedicated control channel includes a control message having a 
first frame length, or a control message and a user message having a second frame 
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length. , ■ • ■ ■. 

140. The method as claimed in claim 139, wherein the first frame length 
. is 5ms and the second frame length is 20ms. 

■ 141. The method as claimed in claim 136, wherein the dedicated control 
5 channel transmits ^ower control- bits fcur controlling^ transmission power of a 
reverse link. .Lr?.h -Ur \; ' : : r i V ..; - • 

142. A;method : for cQrnmuBicating data-in a mobile station for a CDMA 
communication system, comprising the steps of: 

a) establishing a dedicated supplemeiital channel for communicating the data, ; 
10 a dedicated control channel for communicating control information and a pilot 

channel for communicating a pilot signal,naccording to achannel allocation message 
receivedfrom a base station;] «;•;;:-• 'jjo:.; : ; . v .t 'u - ■ 

b) transmitting information via the dedicated supplemental channel and the 
control information via the dedicated control channel; and 

1 5 : c) upon termination of communication via the dedicated channels, releasing 
the dedicated channels. : : 

1 43. The method as, claimed in claim 142; wherein the step c) comprises 
) the steps of - ■■ . , •. . ; * . ' ,>■ - \: .■* - 

i) releasing the dedicated supplemental channel; and ; r 
20 ii) transitioning to a control hold state to hold a connection state of the 

dedicated control channel. 

1 44. The method as claimed in claim 143, wherein the step ii) comprises 
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the steps of: • • - 

allocating the dedicated supplemental channel to restart communication, 

when data communication is requested within a predefined time; and 

releasing the dedicated control channel when data communication is not 
5 . requested with the predefined time 1 . — 

145. The method as claimed in claim 142, 7 wherein the control information 
transmitted via-the dedicated contr ol channel includes a control message having a 
first frame length, or a control message and a user message having a second frame 
length. 

10 146. The method as claimed in claim 145, wherein the first frame length 

is 5ms arid the second frame length is 20rhS;V : 

147;V The methoid as claimed ?t iri "claim 142, wherein the dedicated pilot 
channel transmits power control" bits for controlling a transmission power of a 
forward link. 

15 : ; 148 P A method for communicating < 

station for a GD1VIA communication systesitf, comprising the steps of: 

a) allocating a dedicated fundamental channel for communicating voice; a 

dedicated supplemental channel for communicating data and a dedicated control 

channel for commuhicatirig control information; ■ ' ' 
20 b) transmitting the voice via the dedicated fundamental channel, the data via 

the dedicated fundamental channel and the control information via the dedicated 

control channel; 

c) upon termination of voice communication, releasing the dedicated 
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fundamental channel; and 

d) upon termination of data communicatipn^releasiiig releasing the dedicated 
supplemental channel. s - i - ■ ■ 

1 49. The method as claimed in claim- 148, wherein the step d) comprises 
5 the steps of: 

. , i) releasing the dedicated suppjementol channel; and - 

ii) transitioning to a control hold state to hold a; connection state of the 
dedicated control channel. •. ., ; S1); ., . v .** . ; 7 , 

1 50. The method as claimed in claim 148, wherein the step d) comprises 

10 the steps of: ; . . , - 1 4 ; : . : ; : : 

releasing the dedicated supplemental; channel and the dedicated control 
channel; 

; holding a connection sjate^ of the.dedicated fundamental channel; and 
communicating ( the vice and the control *Monnati ; on vis the. dedicated 
15 fundamental channel. , . - ; • 

1 5 1 . The method as claimed in claim 1 50* wherein -when the dedicated 
control channel is released, power control information f for contrplling a transmission 
power of a reverse link is transmitted via the dedicated fundamental phannel. 

1 52. The method as claimed in claim 148, wherein-thestep d) comprises 
20. the steps ; of: . .. .. . ... 

releasing the dedicated supplemental channel; and 

holding a connection state of the dedicated fundamental channel and the 
dedicated control channel. ■. . , 
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; " 153. The method as claimed in any of claims 149 to 152, wherein the step 

c) comprises the steps of: ' ' '-■ 

' i) releasing the dedicated control channel; and 

ii) transitioning to a control hold state' to hold a connection state of the 
5 dedicated control channel. : ' 

1 54. The method as claimed in claim 1 53, wherein the step ii) comprises 

the steps of: • - : " 

allocating the dedicated supplemental channel to restart the communication, 
wheii data Communication is requested wimin a predefined tinie; and 
10 releasing the dedicated control channel when data communication is not 

requested with the predefined time. 

155. The method as claimed in claim 148, wherein me control information 
transmitted via the dedicated control channel includes a control message having a 
first frame length, or a control message and a user message having a second frame 

15 length. 

,y;, rise:-' ' Th^methddas claimed in claim 1 152; wherein the first frame length 
is 5ms and the second frame length is 20ms. 

1 57. The method as claimed in claim 148, wherein the dedicated control 
channel ^ansmits power conW bits for controlling a "transmission power of a 

20 reverse link. 

158. A method for communicating dedicated channel information in a 
mobile station for a CDMA communication system, comprising the steps of: 
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a),establishing a dedicated fundamental channel for communicating voice, 
a dedicated supplemental channel for communicating data and a dedicated control 
channel for communicating control information according to a channel allocation 
message received from a base st^tkm; , , . 
5 b) transmitting the voice via the dedicated fundamental channel, the data via 

ihe dedicated supplemental channel and the control information via the dedicated 
control channel; ~j ; ;^ i, rr o it ; 

c) upon termination of voice communication, releasing the dedicated 
fundamental channel; andu . ^ v>] v ; ; ; 

1 0 d ) upon termination, of data communication, releasing the dedicated qontrol 

channel, . -> -.c^ : i-."--^/',: : - : -?-*-r'l^. : 

1 59. The method as claimed in claim 158, wherein the step d) comprises 

. the-St?pS t of: .. t; ,U[ i; -r-;r;;;. w r V. \. 

i) releasing the dedicated supplemental channel; and 
15 ii) transitioning to a control hol^l stotetohold a connection state of the 

dedicated control channel. . . t 

1 60 f The method as claimed in claijn 1 58, .wherein the step d) comprises 
the steps of: , . i . * ; , . > ( , . 

releasing the dedicated supplemental channel and the dedicated control 
20 channel; , r . .. , r : .. • . ... , 

holding a connection state of the dedicated fundamental channel; and 
communicating the vice and the control information via the dedicated 
fundamental channel. 

161.; The method as claimed in claim 160, wherein when the dedicated 
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control channel is released, power contrail information for controlling a transmission 
power of a forward link is transmitted via the dedicated fundamental channel. 

1 62: .The method as claimed in claim 158, wherein the step d) comprises 
the steps of: . r\ - ■ ; 

releasing the dedicated supplemental channel; and 

holding a connection state of the dedicated fundamental channel and the 
dedicated control channel. 

1 63 . The method as claimed in any of claims 159 to 1 62, wherein the step 
c) comprises the steps of: 

i) releasing the dedicated control channel; and 

ii) transitioning to a control hold state to hold a connection state of the 
dedicated control channel. 

1 64. The method as claimed in claim 163, wherein the step ii) comprises 
the steps of: 

allocating the dedicated supplemental channel to restart communication, 
when data communication is requested within a predefined time; and 

releasing the dedicated control channel when data communication is not 
requested with the predefined time. 

1 65 . The method as claimed in claim 158, wherein the control information 
transmitted via the dedicated control channel includes a control message having a 
first frame length, or a control message and a user message having a second frame 
length. 
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166. The method as claimed in claim .1 62, wherein the first frame length 
is 5ms and the second frame length is 20ms. 

1 67. Th^ method as claimed in, claim 158, wherein the dedicated control 
channel transmits power control bits for controlling a transmission power of a 

5 forward link. . .. 
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